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4_j_3 o_5c_lJI I ^ Jl3j j-tTuu 

.iJuuj <GjJl>JI 4_ujJlJI 3ji_Uai>JI jjlaj 4_u_uL_u! 
i4_cLi *-djl<VI j a! 

3 J^\ ^ <L^t clu^ujf ^jJ! dujL^J! o! 

^31,1 4_c*o^L>* j_a ^ 1700-1450 L 4- 4 

(J-AAJ Uj . 3J-4JJ V>*-N Cr^ 

Cjl JL>-| ( _yi^. L^jJ) 3 1 UJ CjIjLlC ^\ U l/"»l ^jjjL4JU 

4_j^c_jjLj CjIjJLS L^_j {JJJJls&j jl 3 Js 4_tieJjlj 
^^JLc JJLUj £)l (jL^ 

The «4 j ^ 11 11 3j^!lII)) j_a o_j j_>JI ^ I»tl ^j^LLd 

I j_ & ^ 1 U_u^l c j_« Jjfj .Scientific Revolution 

.«4jj1j J_L_u 5LII )) j_A 3jH3JI lLUj JuJutHll 

jjl& 1_jJl£*5j . 1943 j*Lc ^ Alexandere Korye 
4 j V jjLj CjIj-j_ 9 ijT lc. (jllaj CjLa-iU <^>U 
The a ^ > tl j_l^_c. 3jl i c 1 < vM U ^ 3_ijL3t_s 

The ^ r jjlJI _usVI j_ua_c j? Renaissance 

The Industrial 4 -^LLu^JI 3jj1II j i^c, jl Reformation 
,j[£ «4—l^JjlII 3jjUI» U Revolution 

4 U 3 ij JJlj>. jLj_o 3j_o JjV 4j^Lcj Jlla Jj-j 
.3JuJ lC jJ3u CjL^>»jJ 

Herbert jlJLj_3j_1_> cjj—j & j_a Lg_a 

c.«jJl>JI ^JLjlII 3 Liu ^Lj JjJUl <^1 ju Butterfield 

( a J-^ 1 ^j 1 i ^Lfl)) jl3 1700-1450 > 1—4_l£ 

ji <(4 rtl )) cLL>. Ij 4_Ufc_j_iLJ JlLo 



\all (qJaJI 6 jib Lb 


1 ^ (jljLA jJ La^ CjLjIjjJ CjLjl£j>. J>^_3E_a ^\ 

.«4_Lc. jl J^_u_ujJ! j * tl 4_ipt-u-u.^ ^Llaj 

LaL>oI Jl>.j Ij i4^jjJLl ( j_a I JljJl>. ai_U jjId jAASjIa] 4-.Lt.alUj ^LtJLs 
3 jj 3 4_jLlaJ till j J£j Sj^ILlc 4_LJjj_tb llu-a 3^-laJ 1 I JuJl>» Lj^£Lb 

4-jjLtia^.j t_jjJLll (jr ^ Laj_ar. jLo^JI CjIjLjj 4_l>.^j Jc. cA^c. 4_3ej>.LLa 
JSLjgj Ij t^-sr j t till (JJJlII ^jJLju cLu Jl_>J| ^_L*JI ^J_>o J A 1~°i .4IoJl>JI 

Ijjv. (3-^-j 1 ^j-ojIjJLI ^-1*111 ^_aI_Lo LaLb Lt^j 

Cajt-Jl jf 4 jJJ ( j_c I ju ^jjLii-a c_jLi£LII jl?cj 

C_<JVjlou I J 4_Ltf£^JJ ^JLjlII ^ A , ,.t Atl JJ tl 4j| (j^L ^1_L£J^ 4_LU_<_ul 

j-jfcljJi 4 ^>JLjl1 Oj^lla ^jfcllaj 3 JlJJl>- CjLloIjJ tiJllj Ijub 
Cjj Jj>. j_A ^-Ltii djjo-aj jJL^jib 4 jlf. J J mij La ^il£l JjlIj . 4j^l£LtTu-aj 
1 a ft a t4_o.ll ^j_a 4_touij ^alxil Ju-a 4 jjJu>. t3ju£l 4 j air. 3 jjj 

4-LC.LaTi->.V' aLoJI J,< <~m 3_}Lc.lj Jj£Lluj ^JL jj! oJJb 4 jaUfi 3 jj!U 
. (j^iuLtloJi 1 ^\jLa j La ^LjJ_ 3 ^LUI £)| ' ^Ljo-ll (j_a Lgjll 

Jl1j_^j_j_5 L^J ^ILll 3jj_toJi (j-« JjVi t_lL>JI LiljLu La ilL^ 

i n|^_u_*j 1 AtT 4-Lanj ^al*Jl (jl Joj-a CUJo. 4 jj JoJI Cjljj-Lallll 

tC jL j-tAaL jjJ i j t^jj-tatjJlj ttiULaJI ^aJLc £j_a ^«L^ JjLlj ^aJL*JI ^jljLj-a 
j-l^ljA I ^_4>l_La £jy$ L^Ijj jLl^ i La4jtjj^i I ^JLr. j t Lp»-.jJAt |j 

4 jait tl 3 jjjJ! (ji-jJ CaJt_JI ^_Alla Cj jLc. La^ S 3j- u£ 1 ^ fl u m ^JlII 

^j-oL-LIIj al a i ♦ ti jj-t-aJ jLc. Laj t^L^ tU j < mjJI j <^»ti tfltJtjJI ^_Alla 

t_jjJ ^ i ^ jL<_u jj <0)\ La^i jj <(jLnijVI 4 jijj^1 

Jlajll ^llJ! t_ojL>JI 4 jLAjJ 1 (ji ^ . 4lL3tJ ^-^llaj 4 jL_uIjJ ^Jjj-C.^/1 

lHjLjLTl£LJI 1)I ^jj-Laj-ar. ^j-ollll SLjjv ^-Lc. 4jaUti Cjljj-LalJI 
fLil (jy \ y j-st-J (jy lc III j-^laJ j AiC. (j-aLlIlj j mi c. j-jLloJI (jj-nJI L^j jj>.j 
^-LjlII ^£1 ^ai 3^£lu-a 4 j^ CjLc^j ^_oLlI 1 CjLbL>oi (jyh j-lJu 

4_ujj Q^£Lu (j-u-u-ujCjl_jLt£^ ^llLa tilt ^ La^ . L^j J-££- ^Lou 4itjjljj 

^jjj^L a L*-La-> 1 jlII . F. Bacon, R Descartes, Voltaire. .j_uJ ^^ CjjI£1j 

(^jJ! j »-^ ♦ tl ( j-C ljjLa£.j 4^5e_Allaj JljJl>JI ^al*Ji ^Lllj 

0-a 4_C.LaJw ^ tiJJ j Jl_a J^j .^-gjLiL£ J>L>- 4jj- ju . t j 

■ 



6joSajo 


. J.Donne. UtS^J J- Milton . (jjlla 03^ JLLal l_jLi£L!I 

J. Swift. CjUU^uj (jlaUjjwj 

4 4j_}5Lj_a 1705 -1450 (j \j 3joiJI (jr £i <Cal£ Jl 3^ 4-L4-L»J1 3jjil! j_j}LL Lai 
4_5^_*_aj Cj Jox La j j > » j_A ^-OvjJXI Jplx. ^ylc. £_3 j La 

J_*Jj .3 Jljj_ 3JI 4_tiejjLiJI 3 j_aU5JI i>JlA ^Ljs ^1 CjjI c_jL_<_uVt 4JLaJ>* 
5jjJlI! 4_xJL*_X > " (J7 ^ ^JLjlII jjxjj_a JJ CjLj_*_i-^JI j_t^i jj-a 
^a-J djjiil 0 JlA j-jl^c. La J ^ mi CjI^I mh^VI (jl 4_3_uLx ^-A 4j al t tl 

(jj_a_jL«_a]l <U^L>. CjLajl*_a ^s^LskIluj I jl 3jaJux CjI hx^La ^ jr Lc ^a_3j 
La J_a T uLJ Cal^ <Jj * LLulu l_A^_a| ^j_a Qj_aJ-*J Vj LaL ^L^jv L^jjJL^cj 
L ga Joosj-J 3 Jlj_Lx LjIjjj jj_aV! j h <II (jr 5 (j-^LL ^LxjI ijr L. jLal U j 
^j_a LlJI C-LLax Jl£ 4_j_al*JI Bjjltil (jL ^J^3 j j^xT ^y_ucaJ * 4_aa Jl5JI ^_aIj L> tl 
Cilfc 3juJux CjLajl*_a J_t^aj V CiLa- x La 4 ajk»ti CjIjISojVIj CjLsLflu^Vl 
4_1L>JI <? Jl_A O- 5 ^- 1 La-»l_5j La^-ic.j 4-u>.,uU!I j-Aljlail (jx. LLjJJ jjIj3j 
l~\\ L, -wM ^ ^Jl ^xjLxJI ^JL*J! <j_a 1 ^ ,,. < 3 JuJlx CjLL-X^La 

»1 aLtij d 3 . ,,M 3tl <_j|j aLufuVI ^Lxj 3~ll JjL5e_a ^LxjI j 4_uoLx 3j_laj 
tjux ^jJI La i^JLjJ! ^Jlj mi tl (j,3Lj LlAj t4J (j-sa^Lx^Mj 4 j x*1 mi a~H ylc. 

^j_c mi iV 1 4 j a Ufl J i ' sr ' g-i air.j 

lilitjl ^-ALc^ t^jJI La 5 r< <>>a JJ) t^C, ^ 3 JoL_u C_LL^ ^ylJl 4 ^jJl 3JI 
5jj_aVl <L>JL>-aj j-tSLllU 3 JuJl>. CjI 3iU ra 
jl N ^ « 11 Ci < imI LlA ^Ll>.j^ JlJki-uJI 4JjL5e-aj 

cJU. ^ull c-jLu-uV1 Ij_a L j <s~)C, t ^ Lj ^LtJI J^Lcuj IXLL 

(j-a LaIjJj La^ jj^VI 4jjj o^JJ j^yj^lX! JU-j (jru 

4_jJLLaJlj Lj, <^>r. CjIjLuj ^a-AjlS^I ^ \ miTi Lj, ts>C. ^jjiLlIL^ . LaL Lx jjuo j 
JLloJ LlA LuLaj fjs ^jlAi j Ij 15^1 ^JjuLoil LuLaj 

<^> UH ^jJ^^LaXL CxlaLxi x_3j)^JaJ t_jLu_uVl u3 , < 1 ^juiLlII 

. LuLjx L^j^l L^j-au j-aIjX^J! lU-iau? ^3V La-* 

Ij jl3j ^j^XI Ij Lieu I ^j-£jL*XI L^5Lb jLu ^ ,,.» L^ 151 4j| 

4_j_al*JI CjLjJaJJI JjXitJ ^3^?° ^ Lai ^1 0 ^_AljXij ^aX*JI LajXiLa 


■ 


1*1 j Vail pJLsdl 6 jib Lb 


4 j a 1 c. ^Lxl ^ J_C. j, a <>» < £)! Vj 1 1 JlA , <n 

Q^-SLl3 Ljj-U^c. CjLjjJ^J (Jj^_4 jLUU-11 jl L_aj-3JI J^ZLcJLl ^^1 3 JlJJl>. 

£)Lj ^Aju V ^llLc aj^lill 4 JL».jJ,I a , 1 L> 11 ( j_a * 4_tl jjli-uu ^JlII 
^ 11 j V ^_La <j_aj t4_u5L>«Jl Jjl3j 4^-3 i m J_o>Jl (j-* 1 ^ ^ ' M J 
^ (1>^J (j-u^-tHJl 1 ^ < « < ? * J[^>* JJ<-^ L)lj mi^ II <_yl ^ajJ! 3jj.i 

<^-1 c.<-g j jil 4 j 41 ♦ II oL^tilllj cjl^Liu^VI <>jub ^jl ^JLju ^j-ollll t j_a 
. 1700 4_u_u -1450 4_u_u (jrU La t3jo-3JI 

^-tlaULl ^j_a^_ll ^ 3 1,1 l^LJoTl^I ^ JlC, Jjj>- L J_l£. 311 3^_p*j 

-Jl(j-«(JL>» 111 jJuJ ^Illl jofrl^LaJlj JS1 3^*11 

i Lbj_U_u_3j J I 1 . «lj N ^J| j J) » j tij I jl IjJaJI cijjj 1J L ^ 1 j 

<^1 ^3^Jaaj 1 I a If eJiLitJ f i ^a lf , <jl£ (jlj Lull J£ ol 

J-&IJ_IaJI ^Jj La ^yC- 3l~4. a ^jjL ^j_4 Lb^_U_tUJJ d • J> .Lll 

4-h.u-lIL 4_*_L3_a LbjjbljJaJ dal£j pjbj ts^c, JaL_uJI 

0jlSllj d ♦ j . L 11 J L , ,,jl CjLjj-La ^ylc. L_uL_u I JauAJ 'J '^♦tl cJUj 
fj i c, (j\'(t M tl cjLLc JIj_Ld ij) I <if. jl oj)^^ 3Uj ^j_<_uj! jJt 

. Lg_jJJ 3jJl_Llfl jlSHt 4lLiol J L^uJl^j j L_alj-tTail i j^uu (j_4 4 jLj_Lj 4_j_3_u 

(J \ C. I (J-A JoJ) 3 mi J. 1 II 33 4 JMjt-tfl 4 jL> I Ilj^fl 3jJa_Lll Cul^ 

4a^Lll ^1 1 11 (jlj I J-sta .^L>a^U L» hU 4J 

^>UoL ■ Lj n , ,.ll ^Jj ( J_pu 

£_A LcLu 4 3 1 .."ia jl£HVI dJJj Cul^ Jl3Jj . 4i^ 0^511! j£j_c L^jVj 4HjIj 
l a^j.Ltl 4JL>J! ^jL ^jJl>. I Jl>. ^j-* 3 j jL, ,,j 1 3j_tu 

dal^ Uj . jj_cVl ^j3~ I in ^ySJ 4_La j^La V tj_al dal^ 4^ja>JI J CjLuJI 
4^ja>JI ^Ll3j nil »1 a Mill ^1 ^^cJJlj 4 *j .LU 3jaLtJI 3j_L_<Jl 

4_^-^Jl t 3 1 -L ^j_aSa c-.<-u-u ^j_a Ja V 4 j1 , ..j VI jj »J_31 Q^SJl 

^yllJl 4-j^ Li 't 11 lj-AJ dJjSKlu V ^jJ! JjVl (-djo>J.l 4-jj, Li h 1 nlr. Ij^Lal 

4^^>. 4_c.^_<_u d^llL>.Vl Lai .JlIc. t«4_01» 3^51 jj_a <»U 

L> 1 njVl jj-oaHJI c. j-tALStJ-4jtj>.^a Jl31 »Loa.3Jl 4 jj1 4 < nil ^Lai^VI 

■ 


6joSajo 


. Ljjju (^uJI i cjVL>J,I jl Medium ^<U »j tl» 4 _ajllLa 

JK lu lc LuLl^ Li*}Lc L^_l 2 ^L_a^-Vl jjju cjVL>JLI 4JUu>- JSLdujj 

$\ j^JI ^3 ,U! LcLu L$_> Jsa-tstjj UUi 4 U < »j ^pDjVI cjLoLs. 
CxjL^ Lij Ij 4 ^U> # a (ju l_4jl^ till! Jlju ^ (Jl*l jlLII (jl^ (jlj jLdl 
<U mijJI jl JL>ai 4_4 jIJLa (_ r l c Jl*uuu gLc^a-l!! (_^3 ^1 1 ny'$\ 4^jl». *Lc.j-uj 

diL^u». 4_ej_«_u (jl ^ I ^ cIJIjljT L*uL£ jj 4_l3 ^j_>o ^jJI 

I_£jLcj-<_u J-Sj L^-Llj £Ij^Jlj jLdl^ fiLa-J-^>* CjVLseua ( jr 3 jl Jju ^1 < m^vVI 
jjj-saj ^ JlSLiiVI J^l (jtj Lillu (j-e ‘tLH^ ^ 4JL*Jj . 4JL2j cjVUe-a 
jjJlj L^jVLsc-oj tiJjl3^! CjLLauut_c (jlj 3 ju!jl 1! J^Ltlu jufc ^ ' "j^l 

dJ !jj (j-ajJI <j-« <^-»!>^ til! j Juu d* <^i a Ju9j La I . 4ujulj <jj£u (jl c_u?ej l_£_d 
dil jIjII (jj£s Lo Ijjli 4il jukljdJI Olul JL^ 4 _aU 2 Lj^ oU^Ma L^JM^ 
4 <? I ~ V a j—i-t-uLi-j IjjjJo (jl V! til! j Juu (j-\ jU t hjVI (j-A (jl^ La^ t4ujut J 

itiiM-^^1 d>ljl J^A jjjL-tfui! Juki jib J^>. L^Jjl ^>* (j-A (_^ 3j£u_t_AJ 

(_p3jVt (jLu ♦ >~ ^ a |l^lLl L^j I 1I^>._jl>. ^I ^_u_uLaI<Jl ^<uij p ^ < I j j f 

jl >.V! 1 ^ i <JJUV »L^-<aJI ^1 ( n-vl (jl auu jjJLJ (jl (JLsfc-A 4ul Ijljj 4_t^L_4j 

4-el U~< < ()Lj cUi . 6 ^ CT^- 4^J^tuua L 43 I j (jjSu (jl 

L^jJj udj^tilu (jisjVl (jLu IjJLs ^ul ji S til! j jjju IjJ j-oj (jl (j-ul^i < »jVl 
<-^3^ (J^>- ^ 1 < < I ^> »VI (jljjj (jL^o! ijlj ^-»l >! jl 4j£L_u Ci I «n! 

^ 4jLjJaj 4ule jUm»j? jUu ^jJI qm LjjVI til!ju ^j-ejuJ ^\1a Jupiter 

(jiaju (jlu j^ixj (jl u^LuaiVI (j_c 4 jL^ til! j . 4_d ^1 < n*w^M 4 ^j>.j 
j la »>< jl ^Lj (3Liu! w ! ^ Iljuj>^ j ^ , ,.jtl jj ♦ tl (j-A / MJ VI 

(j_«Jj V jU mi jl (jl^ JlII^ « 4ujl 4 < m!I ^1 1 m^VI CjI£ju>- 4jiu^Jgijj 

(jujJI < At! (jiauu (j? IjlA (jua ju^Vlj 4 _»_j_jlUJ! ^ vacuum ^1 j£> 

(jV ^-ll^- 4 4_at_ulaJI (_y^ ^Ij-UI (jl I J) <aej Jl^ 4jLuj_I1u j) U mij I jJl>. IjJl>. 

(^Iu>jLe (jlj p a jj >" jufe til! j (jl^ . LI(jlleu (jl ' “J ^ 4_<_u_li 4_U! 

. 4_ULLaH 4 j1uISLo!j 4_l!I 3j jlSJ ^L^* > >■jJI jj »^*!l (_^ (j\_pt_uaJ»l jj »^ 

Ltuul ^J^xjJI fjl L^J (^jJI L«j dul^ (jH-«J 4^yu>JI dul^ cJljS" LaI 
jJL! . L 4 ] 4_dl_jj CjLUJ IjJltcj (jl tillJuT (jcujj \jJI (Je. C.<-^Tl>. 4_4}Lb 4! m nl 
t- 1 i mi (j_e LlJl—t-u I jLb ttiJ^_5t-a (j-c CjL^ju>JI (JSL! Ju 4uI j) U mij I jj_uau 



uj^all pJLsJI 6 jaI£ 


(_y_a J >~I « J jJI-(jjjj-2JI (j^o [j-aj-2 (jl <_yl£-l (J-Il ( O g I »H Jj^ila-il 


J t-i . ,, j| 1 / f <_ll j^J| (jl^-j^i^, | (_yll p (j ' "'I a£jL>. L. < t i n 3JL»JI 

original 4 j I i.-^VI a_*.ajJI (Jjtiy al^JI L_sby L^j-ll l_iI^ b i>>VI (jl jJt jllLo 
(_ T ic. (Jj/jill ‘LojJLo (jj: ^aj (^jill <-Uj)> ..rill al^JI jy^.1 Jl 3 (j-uyiill thrust 
sri_9-3-lt j-Lajilj i(jKll j_Uj (^SLl ^ g i. i l l < »!■> . (jJI j-ha-y <jl 

(_yh JaC. Jl 3 j^lj-3 CjjJl>. i-kLaJI (_yJ1 (ja/jill <LojJLo (jj: I juk 

nil aajUajl (^ I yb-a-l't (_ =T HJI <ic.j_Lull eJJi> dj|jL3.l (_yl£. 43li JL>. 
(j_jSy ^Lajijyi (jfj (jj/jjJI ,jj9 j-hJ-y fi g i' i l l (jty j ^ im~ 3jyL*JI SJaa-jUl (jl 
(JSLI ^yalaiJI jjMin'll (jl aj|j ciajJI (^ (tJLtj LuSDj <Lojl*ji ic.j_Lu l_l>.j^j 
ajlyjJij (j-u (jjO jyi^ (^ jU I .Ijl 4y tU La£. i 3l~ilcy lilli 

(jLojjl tiJLuk j»lj Lo ail jlio (JSLjji (JLu lila .^Llu cjVL*js (_ya LoLjJkjj 
(jj-Slj V lil lal_«_La 4 jt~i i iij^I SyjJilll i_luaj a£jL»Jlj S^SJI (j-u 

jljj-j |jU, $ (jri^l (j-II aa jilaal ic.j-LoJ 4-jjl i n a (JjLjiI (_yll *u-ua>JI hum 

“5 (jr-Lc-I (j-ll (J-LLa-iy j-d>j 4j£.j_u (j£. (jiajVI aLaoly i .ill ila^aLm ic.j-Lu 

(-la^ 3 Mil I (^h JI _}j-j Mil I &C.J-LU (j I i'll j ^yl^. W 3) b 1 n j I (_£ I^J I 

a > U.j a (jlajjM (^-11 I^J-^ ‘' <: LL»at_i I ^ ■ '<11 (_yh (jV 

-^ly-0' Cr^- 6d>^l ^yl>>- U^J .>i-T (tuy- (jia>oj Cr^=^l 

^3^^^ <LcLjjjIj ^LuaAJl ^Lfljjl jjfc (_jIajVI ^at_i ^ (3 ■ '<11 i_LajJL-u 

Ijlyjjl ^ < »j IJLA^ (j-o Mill) i n^ iJI Ija I a K alyjl 

lii^.1 (_yh y>Iaia (_^a^Li3 (jjj tiili L_u>.Lasy Loj J^uVl (_yll iU« iMI 3_j^ (_yh 


.J-ij-uVI (j^a al_J^ll 


olyy.j OJLlA (jSi aj| iiLyJa»JI (_y3 «U LLaisj^. Lxjs V? l-jlxjj 

tlilyjJiill OJiha JlD (Jj i(j_j£L!l a«j ,Utl ^3 jU .., jl aLaJliejs jJiu 

J_laj CjI y ->-j al Jyl (_yJI (jyj^Lill j l j|U t .ijl JLl^. 3jijL»lU jlSLaVlj 

JLaJ ^s_*_) .U mjVl j^-ill j»liij Ltlla (_ya Jjjj ojl^ (jlj a al'i e^a 

jl ‘"'I JJ k* 1 (_^JlL%- 33 (jl (j^o VjLj L^jSLlj a 31~.V a J-lij l!iL^>.J lLILlA oil^ 
jJaill ol 4 >.j Lylj 3jyjt>. (Jjl>-I JL^-Ijjj (_yjb C ySU ajySLoj J^ljaj j )t-im 
ajlyjiij JjJl* 3 (_yll 3jb Jlaju- 1 g3j I n Laj (_,Ui .i_^ll jj lentil ^ aLm La^a-Lillj 
cjbLylj L^^c-a Layj jl tL&j ji. i fli j ly jlr . ^j-*iJI SaLj^l jl n Lr £J\ 



6joSajo 


1 —uj Lt-u I ^' 4_15LJuJLl ^)l_3 11 ^) 1_La ^ *■—-* 1^ Lj 3jljJl>* 


ijr lc. 4 -u-lx 3 4klkLc 4kl_j, I Jo-j 0 Jju £ l_>- j U>, ,.j I ^jLul 


CJI VI ^1 t^> sa J)-$LJ1 2£^>J (k_U_ajJl ^LjlJI ^ J ( nrt~tl^ ^ ->■ > ..tl 

.4k 

SjJajj jj_cVl cjL^j>J, j.j < m<?" ^1 <l>-L>JI 3jk VI Loj 

4I1j Ju>JI 4 -UjJjlII j J ■ >■! *"< tl . Ia-L<^>. L^jI Jl>.|j g> ♦ J > \\ L4L4J d n \", n 

CjJlcL_oJj 4 JkojVl j? 4kikU 4^Lk! 3 JlJj L^qL^Ij 4 tjjUII CjIj^_>J» 
j_jL^jJI <n ^k U -ll cix^JI *l£jl <_yk tiJI jul okljkl 4 ♦ <>n 

^j-ajJI I j Lc L3_c 4 xjJu 9 4 j41 C, 4-^J^jV LjJl_>o ^LJjlII ckLv fj _4j 4 j«M 1 
Jjk ^ < .ir, liLaj. I juJl>. Uk L^j Ijjj h<mj (jf »La. l< JI ^yk L«ljJ jkk 

^_i£^SLI 4J>k ^j_4 Lj t ^>jj «< a^SLcalrJ I»(_j^JiXt jlkill ^l^k*1 i_dJ j j j ^ 

^jJI c-uluJI {jc. JjL_u Jl» V ^.jJil ^j $ Venus 3 j_aJJIj Jupiter 
l^yz 4_*_u jU , „j| CjL j^kj Ijjku (jI 4j^£k-aj I ijJJj £LqJju I J_>> 

jJk 4 4_kl_k 4 _jL>.I J!j.kl IjlA 4jL>-V! i -• 4jI $ ^ljuLjJI 

Jljju (j-°j 4l« j-*VI Ijla Jjjv 4~ 3 f n>laj ^JL*JL1 ^IjT oJjLj 

(-_S^Ll^.| 3jLtaiVl Lufc J-4-gJI l ts* 3tl ^>SLj . I Ju&> Ll4JJ 

BjLluVI ^j-oL<-oVIj t <*A o', , ,.J 1^-t.aJI d^" 

d <.. A < J|J_k! Jj-j LvL>Jl £jlj-uj|jJ! <t^L>Jl ^yJI 

U i «jVI ^JL*JJ L^JLvj 4 j ^ It II SjjiliJ J-k-g IjjLj L k ^IbtJ 

CjI ^ \j-L.l£ LjjLLj JlJ^-aJI \ 'jjt ^)| (jl^ J-Aj . 4 j 

jJl^ ^ I ^ 4_j! VjJ ^ i \ k.kJ| ^tl O'V ~J ^ 

^yil jijJLl jyLLu Ls I jl-JjJiJ1 JL>- 4j' (_ykj S 4_L^kVlj J-^ 

Cr^ 6^ L-4J f*k (jk^jJi.1 1 ^-41»>>♦ 11 ^JlA <L>JIjla 

CjIj-uJuJI 4?kJ ^ukj_u_uLij t4jjjL^ Cjlj_uju (jj* 4_k_>J.I ^kll ^jjjLua 
^LjJj . Jl-ulj Ju>. ^^yJI 4^>» jL<jj Jj 4k_u_aJ 4 jI Ju CxjI^ 

Lsr ^ jJl-ud ^jJI 4_jlk (>kjJJLl jL^I-William Whewell J_jj_u^ 

-4_j^.jJ^uJ 1 j 4_jjt_ukJI ^jkll jtjjlj 4k ^Jk 1837 4 j^Ij 

j^Lill JU.j 3jk (_yk ^^oL-oVI Jku 4 jj.j < »i a ^Ijklj ^kll ^Jl3j ^jl 4 
4_3t_klj jl£L^I (Jkj 3juJu>. Cjljj-kb ^jLuVI ^k ^JjlII SjJsLlCj 



\all (qJaJI 6jitlb 


4_jl . 4 _uJl*JI aLl>JI (_^>.LLa (jjJ-ljj ^ .'Lr^ t -^- i *^ tA ^ 

^j_A ^u_JU_(JJ L^_l3 LpCJ 4_LajI j\ CjLaL>- Jl^_u_>0 ^JjlII 3^_U_U_A CajI^ LX 

^_*_ul (JJLLdI J>U. JUJ! 4_A_j_i_Laj jjt jij-j ^1*JI (jLs *^j-a->* J^u 
Stagnation «j> j_a^>J I cj » La ? Inductive Periods «4_oij - ..VI cj IjHaJI» 

. jj-fljJI JlLaI (jy i£. 4 ^-lLuI^ <7**i (nl £yuj~L£ (j \j J i^i a” (J7 jH> L$jL^ Periods 

Jla 4_lL^ju (j_^3 La 4-lcL I a_}j_a^vj ^Jl*J I jLfcjj! 3 j_&LL CjjLuo ! jJ 
L- l> . 4jjJun. (jl O-lL La LLcv 4jLtiu 1 a^j^ ^1*JI 

Jjl (jl 4 J!laI 4 I jSL&j 

Jljlj L$_j_l_a_c.1 4^_a! JlaJI Ji££. itJ y^ CujJuv. 4 _aL& 4_ulj_Zu_ul 

jjj-sallll 4 j J_u La-a ^ Li mijJI jj) ism Hj cJ^ju _}j_a^>* 3^-2 dJJi 

Lajjj 4_a_jLs JL~ aK mi 1.1 VI Ijla jJ^j 4^>-L3 ^.iLLlI 

oJJb ^ ^JL*JI Jjbljj I^U-LaLaj £_LA_A Jj^lA j£ Jj ^a-J 31 . Jlj£I (Jjv 

S ciJJj I J, < ii*> n j I a^ILaJI 

^cj a^jI jL m-Stt-JIj ^Jl*JI ^Jlaj (jLtiuJ 4 -lL. ^Jusl jJl ^_u_u_aZ(JI j 

Ij_j I 4 j I f. (jj a *vV ^ a a 4_3t^j jL-u JlaJ Jj t4_cj_j I 
^^Ljj-aVI CxJwLJI I j j-& L^ . Jluu _L>- ^yJJ 4 _La 4_ljjj9 j I 4JjLa-A j_u_uLaHj 
(j < a Si jj 1 jl ^ mi r. j_l^Li]I Q^-aJI ^I)Lc ^ Mill 

Jj^-lA 4_aL_uJ >LLa-a Lst^j ^_o Andrew D. White Gj!j 
. AjjIaJ ^jLa^JJJ ^1*JI AJ-H.U.A Jlla^O (j-Lt-AToC-A ^J^La- A J 4_JJL>.jJI 

4_aL*JI 1 ^ i ♦ 4 C> i »4 Ju3 LuojI aJl^ ^jLuJI 

lj)jl_Li3 (^A-^-LlII ^j_A Ij-oS 1 ^yTo. aI J-<-a Jl>. aLaJLlII A j Ij 

L^j j-^lb aJ j.aJ.1 gUj ^j-a <?jLkj>j!j <±jjju>JI ^aJLlII ^jlaj qj> 1 M ^J 

4_uljvjJ1 ^j_aJI (j_A c1*jJl>J! ^aJLilII j^j>o La jJlaj 4jI IjIj lil t^-tic CGjIj 
L- cjfcj I . jL<i>JijVlj ^Jl_a_I_I! ^j-A 4 h % La jJlaj ^jjjJL C<i mm!1j 

Ahistoiry Of The Cjj_a^LJIj ^aJL*JI jtjjL 4 jL^ cgj!j 

(jjj J_jL^. gJI_La a] 4jI ^\ Warfare of science with theo-lOgy 

(j-£j Si aUj ^j-uLlII 4I1jJl>JI 4-la-LJ 1 CjLjJaJJI ^j-a j-jl& ^I Jj-usjJI 

t4_A-di-JUJ ^)jjjl IjJlL ji (j^LAjLt-oJI ^j_A IjuU T La-J (jjUj-dlilu ! jlL 

^LLa_tiI 4 -la-LJI SjjIlII ^jJj^LaJLIj ^jj/LLII 4_3j_*_a (J^ 5 ^ La (jJLafc 
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4jj_ajJ 1 4j^ia_Llj theliocentric Ij^j_a L >.u.4-tTa]l ^ja jitlu (^jJI ^litl 


CjLjjJ^j qjA ciJU 3 j-££- jl ^-<-u->Jl 


. S ci]| JljT L^_Lc 4_la1«J ' 


(jl VjJ 3J 1 tM L$_Lc t 3 Ml^stl ^SLaJ CjLj^iaj Cxjl£^ L * - L 4 ^ » dJJj 
IjlA Juilj . Ljla fiUtajIaJI <j-a jJl 1 fljl^ Lie. jIS^Lj (J-U-iSLa 

<jL£ LoJl-Lc. ^oLlII Li. L<-uTlcu^c «Cuj 1^» 4 _j aL>. (^jJI ^ j < 11 flit I 

(^jJI j-oVI .<Luj jl jJI ijjJij)) jjv. ^juioI ^^le. LajLs Jju>JI 

^Iju^/l tj-A VjLJ £_a|j_U l-aJsJ_A £)1 lL2Z~U 4. l SL j Jjjl£Jlj 4_ul_AJ^Jl 4 -L.U-uSU' 
(jl Laj jjlaiil 4 j^ 1^ >1 Ji^-LaJ.1 JljjQJI aIj! ^jjse^Jlj 

j CxJlj Laj Ct- l> ' ^J^JIj ^aJLilII (j \j £*jj_t-ajl <Jjjv 4_3JL_ajl 43 j£L3j 

^PsjIju V <jl LajLLa 4 3l*i-V a jJaj 4^>.j (j .1^ t” CjLjLiSj CjLaJJ-a ^lill (jr lc 
. 1 ^ ^ (^psIjUsl ^J1 je. Jlj La ciJLufc <j_u_jJ £)lj jJlj ^JjlII 

I^JlII j-ujiilll £)Lj ^jl iV< £jjlaj ^-JLa_aj ^JjlII 3j,j mi a JLx 4 jI <_^ie.j 

j»jaV| jlj jJs 4 _jIj l_j 1j_c*aJl ^^l 4 _La 1 U> -Ltl ^J| CujIj 4_j 

.£)JJlI1j fLL*J1 cdj 4_*_uio <Jjjv ^ Lilli 3 Jl>- L_i_uiitJ <j_A VjiJ 1 J_l3ju 

^ 1 c. 1 ji <; c. adjVl (jLj JjLoJI ^ j mi i*<tl ^ie. ^JL*-S 

vVp-j_u^_*JI cillj »1 ^ \c. c «ir. I 0 ?3 C-(J Jl_>J! 4_L^c 

Cj|ju>.VI {Jjs*-a J_*J Jj .^-AJuLie,j LaLoj jri V a 

t (j^ OjIj 4_i ^e.j La ^.aSLe. >.V^ i^ij LajIj-IsIj ^JLjlII 3^-u-u.a ^£1 

^- i Ia T lII j£\j^i 4 4_usjIjla (jr £ La La ^jJI c-ut] Jl31^ 

J 31*4 .JJUUuil t\ JlC ^ t^J ^jjjJl jj-A lJijLj (jl£j t4_J^Jjl^^fl CjI < 11 < nj-llj 

Giorgio de Santillana. Lj^LluL-u 1 ^1*J1 ^jJ_a ^ »^4l 

ojL^LaV ^ ^ 1^14j_> r.ULvl ^ jy lLll jJLJL>J 4 < <mK11 4_u^jL*_a 4 <^4 

4-<-U_u5L1 1 ijT £ *Nj A / 11 L-lUt-LO I ^£2JLJ 4 ^j1^a {y> ^i-jJl ^ 4jL 

£>£-1 ^-1 (jjjJlj ^JL*J1 (jru ^lj-ill heliocentric jn^ mi 11 4j }£j-a 4j^_La_<J 
U A^-tiuil 4^Jiit_A CxjI^ <-^^_IiJl (jl i LaTlSC-A 1^_A | Ajju h < 

LlA J-lJuJ (ji _<_u_5C_JJ *4jLj^JijJ J) lj IL>» aIjT 4-«-0-u5kJ 1 J-U2J I 1 ^j_A 

a! <>>3tl ^ La ^ 4_j1 ^_A Cujlj L^xjId ^ylll 3j£LiiI jiw^l c_LjL>J 1 ^jl ^1 
iJLse-A V ^aJL*J1 3^1 1 <i a CjI^I^1 mi Alllj jJLI tjr A^.Vl ^ ^yle. 

IjLA 4_5tJ-saJ ^Ajl l il” 11 ^j-A jJl^J (j I . ^_JJ^_U^J1 1 ^3jjJo 3 ^jL_U 



1*1 jVail pJLsdl 6jitLb 


b-« 4 \ a p Lr^l J'J j^JjLiJ 2 a BjJaj b! tLtiajI (^fjJt 

2 / >> Oil ', a ^j_A pkjJI ^ylc. JJ 11 ya> j i^C ^£> Jj_<_uJ ^1 <Lj-JjlII Cj Lj_L_L1 I 

£j-a JutpeliJ 3 j_aLLJI oJufc cklT Laj . L^jfclpo 4k3*>o jl L$J j»usL*J.I Luk. 
LJaJI cjLjJkUl 4_uu»tb-* Ji2i]cklT Vj Mr LsjL-* LLkj-^mt l^k 

tj-a 4_jI :Jj_3j (jj Juju La *<Lu^UI jj ^-a j, i _ r 3 CjjL_u 

L^L <~* <>» ^ jj ts*c cj^L_u cjLjjJ^jJI y _a 4_La->- i 2 bI 4pJ j <,<itl 

^a (jkij ^ L$j| jjpJ. cjkljkJ! bvj 1 g m (jl jl 4j a 1 r, V cjL^Lb 

p^-jJI L$j J-L Lj ^1 4jLj_Lj j_a <_ < t „Luj Ijj <<of. Jij_cuj ^1 pl*Jl ££jL_a 
L^jV 2j-i^\-xX 1 4_j_a_L*JI JuLL pjJ! Lbl • Jljju-o JT ^Jk 

li JujJtl LllT LLTu-iiL ^jlT jJj 14 -la-LJ1 Lu£j»*_a 4_jJJ cJLusj La ^ r u^\ 

1 < ir mi jLs Lb! ^j_c. 1 j_A Julj lLLlaLj *3Jl>Jj 4_k_>J tiJJj Jjl£ yc. LluIjj 
La j-Jl£. (jir J-Aj .Sj-usLjlII 4_j_aJ-*JI Ll&jjla j_aj LuLp. 

p ^' 1 ^M 4_b. ***i 2"i A~ La ^ (jr Jt 4__a 1*J1 p jf<°<j • * CjjIT Jl 3J S pj_J! 4_L*_3 j 
p^jLp. CxjITj tp_^J 4_u_u_lU_) kt-L^-Ato 1 a k. p_£a1c ^jir . p^IbjjLA 4_*_3j 4 j 
ijjjjiuJ i jjir Laj p-Aj, >s~ic cj^L-u (jpii 4 ^j-*jlIj pjL»ji (j_A i^i^. s ,.,.uLj 
lHjI_jj_L_j p_^_j! jJ 4_j_aJL*JI p^jLj_kj yc. ^ \ Vi 11 yc. 3jl>.!j 4_b_>J 

(jjl Sj^LUl 4_^^L>- ♦ 1 ^ t^^La j! L^j (jjbAjj I^IT (_pil y£- ekJbitJ 3juJp. 
La I kLlj V p_^_p_oL(j oK La- 1 ! c* <(iLu ^jir La ij\ 

cjLjJaJJ! \'< \ t nib o- 5 *- 1 ' 1 } 1 (, L-^ Laj t4j aUII p4 ^jla 4_J| cJL-oj 

t3j-usL»_U 1_LIL3 jjla 4_Jj cJL-s^j La I L^ ts\C. ^jpil 4 _laJjlJI 

i 2 ,^s','o\ ^U1 LlaIxJ i ' > tl La ciJLub mj I 4_jlb till j ^Jkj 

eklitbj J r - l)L^ p-&^ r. ^j! j! 4j aL. V L^jb (jrdjVl CjL^-Lb 

CpjL_>J! Jl_Lc jJl>JIj 4_k_pJ! iikfcj! L_pcJ 4 _aLa jj_a! 

JL 4 £. (jl j_ 9 -oVl eJJt ,J^ isjjui 0 i I «I~Jt (j£lj ^oJ 4 j| 

4jjL c_aj 4-la-LJI SjjIlII 4pJL*_A ^JJ y& 4^.Lap 

^lj jlaJ pju . L^j cJdLw! c-<jI^>JI a^ir jLL>o JpV LLla£. 

Ca^cILaj! b! 4 _j_a1*JI 3jjU! 4_<_<j1jjJ p^ aI jj Ijkjjp. j_plA 

jj_a!j 3 Jlj Jl>. Cj LajJL*_a-J bj) 4 b kUj Juu ya IjjL-oj 3jujp> l_jI^jI p_^_A La I 
bjj-tab p4^-b bi^J>L' J • b- 4 L^ 1 P^k I^jir La 

M 





£_^_Lo l^_Ljfc_JJ i"m » I l^_ll£ La^ O-fllt '■ j^jUll JJ . ^ • 11 ^J| 

^ i ii j >La j_i^aL*_U jl j .^\«tl jUajx-i ( _ T iism ill Jls>I Jl j-Iiill 

3j_SLa j! (jLojJI <_3_JL<_u 1 j <1 I f, LjJL>. La-ja- ts> 1 o_n 3" ^ijnj jl ^jjJJ 

( _ T a <ljV <Li 3 (J~ij»t (_£ JlII jjJjirsJI j_LiU«JI jl L r ^ ' L^-iJ I j-Ii-1 La I jl oLuLjiIs 

. 4" Cl I nl'g j? 43j£La gJL»j i_£j-!l jj-axll CjL^jc-o (jc. 4 t nn'i jJLuJ Lftjl tilli 

l^aij Cj|aa.VI Juju jJ-T (jroj (JaU.1 i £jj-o (jru J-^ JlJj 

jLojJI 3 jjJ JLiaj jl Jjj Lijl-JLaJI 4 «_ijU_i-LlA (Juj Vj . lgoLj.j 

i Lt u />.3'ilj cjjJls. jJI ill jl>.V! JL. JiJ Lkj^. lJJLji Jl 

(j~ij«_t jl 4JLa-"i ( nl£ A • .'3\ JLuij V jjfljJI jVj ‘‘j' 3JLa-" i nl tilli ( _ t 3 jV 
ili|jL>.Vl J-jj Jj U I Jl jjjill 4 Mijf. j-j null jjill jLuJI 

^j"ij » > 4j| jjs ^oLJI JL 4j| jl ioCLi^. yus ^oj ^jJI SjL^js j q L" La . 1 ^ j o 
-(_, i^i3~ii nj 4j| VI L^jJaj Ci nl i n Jill 4-LojVl 3l_o. j£. < nl~i-Wj LjjJaj SLo. 
(J£ « I iMj 4jl JlS-I JL*J (_£ jJI j_L*AJl!I j«JL*JS-3^JJ«JSJ j«JL j .jO Jijl Lo JL 

. 1 nl,,, (_£ jj| jLojJI jljLl jci Ji-uu jl£ J Lo£ 4 < nai jj i^~i_i jjl 

^yic. 4 j<? 4 <a 1 Jufc 4_«^o C^-ojIs 

d~ s,$ a C11 <ntj 11-4-S C<IoL>-1 j-£C. jj-o CjI Jl>.VI 

j 1 U j 4 4_j_ 3 (j7< j ♦ j jJI Oj-uzlC. j 1 to /xs CjIjlxI j, to n jl 

- jA_usjJ! ^jJ-U j\JjVI JUjJI jlSL^V <L>.jLjj 4 _j_c_i_u2J LalSL>.| 

jl jlJjVl 3l_J_>- 4 Ml £1 ') J-^jJ (^jJI Jjfc-I JlA j_A j-uSL*JI 

4i^ dJJIi Jjtij jl La J-&J t^jljj-Gajj ^jLo* 3j_^C 4jLp- 

4j«air. 4 jj1^j jL^Jol ^j41 , W, & (__Sj)j_L ^Lal d ,,,&\ ^jj ^Tcv 

j^LJI ^ jr Lc. 4_t£: j_aj 4_jJ_^c LLu-uI tiJJl_LA jl jjJ jl j i^o»tl tiJJi 

ji^jjil 4 j>-I ju_u j^Lj l_ub j_a. Ip^ <j < c<r.Liu 4_uL<_aJj BjSLoj Ijjj-L jl 
p-Aj <^or, jl to ^1 jjj to n j^>* p^jLjjljJ 4_j^ jxIdjJlI pi JuuIj 

L^_jL_j j • tl ijJJ j jl£L^I L^j jjAx^j 4_u3_Lj_iij LalSL>.| p4^>Uolj j-L^UJI 
^LILa ciJLjJ . jjjj_*_j V 4.1^•>- ^jLj JL>aj jj ) 4 < nj j CjLbljiv. 

pLLj SjuLjJI 5jSLflJI I^U^ 4 2UjjS 4-i5L1^ 4jj1oj j_^j dJJj 

(jyJLtl 4_H_jjIaj 3 j-a (JjV ^j_Lj j-ujSLujjj^' «: Lv. La J_Lc. 4-u.u-4-tToJ I 4 ^,jaj>JLI 
JUlo-l Jj^s j-A heliocentric universe j-u^_jJI LjL Jj2j 


- 




1*1 jVail pJLsdl 6jitlb 


(^jJI (jj^LJI 4_jj_ta_i CtjL».f J-Aj 4j^_tea_L) *L>- (jJ I <jxj 

liUj / ^ Q~j j"wJ ^ ♦ 11 dUj frLglc ^y2JU CjV^LcuJ (j-C, ^.a-^a]I Oj^juG 
CjVjLxJ ^j, I^i J (jl »j, 4 1 t (j-£LxJj S 4xliajj (jj£U j) t-w «ij I jj_uaj ^. J . J L>. 
JxlJJ lII £)£. JjL-u JL_uJ (jl ^jSLxJ jl idjLJjLC tliVLseX 0Jl£J mi 3j_u£ 

mmII ^JLc ^1 3jljJl>. cjIjj t<~T) Vesalius^j-oj-Jl • >h 4 JL>ol ^\ ojI 

Ciy „~<1 IjLtj x Mi^ttl 4 jjxJlJI 3jjjJI jj_t-saj ^1 Lc.} ^JlII Laj 

^j-SLxj V 4Jlixl olut . IjSLaj 3JjJl>. 4jlSJ ciJIJuT CjLuIsIjjJI 

1 't < <i3 n JJ) <«-"n <^lc 1 '(* I Iij (jr-2 Lx (J£ 1 t\ of. 1 jl V! L^JLu^Lajj L^ojIIJlJ ^LWI 
«C ua o <^1 CjIjjvVI (ji-iAJ 

LaLc^j-U ^ylll Cj^jL_u2JI 4jL>. jU ^gjVjLtx (jjJ>-jj-LI c_ufcj 

CjJl^Ljj jl Cij^lil ^3il 4 _c*»jL>JIj 4_lL>.IjlII JxI^jlII £j£. cicse-iil ^1 Lufc 
(J-aIj-*U ^jL_u!j_} ^ (j^>*jJI! ^lj jj i( p yA^U! ^ CjIj^-LiIII LiJJj jL^Iil 
doL_u 2j n! 4j^SL3JIj 4-j^.LCcvVI g-Lua-jV! (jjj>JL*j 4 _cvjL>JI 

LfcUol 3^l3il lIHj (jt £> »U.UJI oL>ul ^lr. j3l 4J (jj^ JlS Lxx <_dl JuT 
lj^_li_j (jx Jill (j^i*j^JJt! Lx I . 4 _ujlx Cjb^tVn ^Lill ^ 1£. IjjLStx 

CjLjJaj jljjl (^y^C *~'l ^ «4 -iL>.|JlII Jxl jjlII)) jl <—SjijJail ^jLjlaLj 

4_t^jL>J! J-ol jaJI 4_u5_ALj 4jgUtl SjjIlII j. is~\C, 

^y-cL^J Lv Ij iSj-^ 3 s ? Jl® er^ JLt>Jl j^-aJLI jl ^JLjlII ^jLj 
4jlaL<fuT<$l ^ Ijjl^a LaL>oI ciJLi jf ^JL*JI I juk oL>o! V! 
4_j_sL3ii]l 4 -LuJI jl 4 _l>.jL>JI J-aljjtJI ^ic Lalx-i V 0 j_xSL3j iL<n jl 

1_3_jJ j VLu^jI J ^j^>. 1 J_<5lj_c. (jl (J_j /1 ^ U., ,,j Ltjtj ^nil 

mh> tl OJ-^ ^IjLjI (jl *0-^3-^^ J-A (jrLc fJJ-LaJJ 4 > II3^ ^JL*JI 4jlj_lLij 

4aJVjL>JI JxlJ aJI tjr b Cxjl^ 3jJa_Lll LoLsljUJ 3j-usl_ix CjJl^-tlo Ju9 

4^>.j ^_a^-^JLaJI I j_Ia_Lll 4^>.j (j^j ^aJL*JI liu m 

(jLjLJW^»J xJjlII 3^_U_u_A ^jlj 4 -lL^.I jJl J fc> f tl 

^JlA (jl : 1“L^>^* 1 4_i^*L j jjx 4 _<_uxj ^JL*J1 4jlj_lL3 (^-1]^ 4_o^Lj ^jx 4 _ijvjI^J1 

LiJLv i h 3~ CjjLusj 4-LuaLU 4JLHI1 CjIj) f Mill (jjJuJx L^J jLus 3j.h ?tl 
.4 t C>-jL>J| JxIjJlII 4j^JaJ (^l“( i> y-lj^l 3jJiJil £X L-«-L>. ^1 
CjLj^JaJJLI CjLjJu>oj 4_j^£Ls CjLj jlxjl J ts~iC, 4_jxi*Jl 3jji]| J I^c. (jl^ 

.6 


6joSajo 


£)l _ 1 ^Lll_a ^ < >«l i > «<tl t i ♦ <^s 11 ^Jjl 3 J_l_3 j_a £juL_u C < S I ^LSvjS^f \^ 


II ^JLcj ' s>j j ♦ >^ 11 oL^UIj cj^Ljj jJI i^u, j LiUli 


J^LlUj i_£ju£«-II (JJL 4II jl mi" ilj £j-uja ciJLufc lJi_£ Lalj (^£jl <<-Vi^Vl 

Cj11>U]| ^_u_u^3j 3juJl>- jl j_<_u I cicse-JI (^yJI La-a urban 4a^ui^>JI 

4_j^IjJl^JI C^J) MI^ II 4_£j_>- ^yic Lt-uslj <?jul ^jJI j-aVl t4jjL?dII 
C-Ju-aa 3jja ciJIjiaT CjJ^uj Ljjjl ol^ J^ll jLut-uall Lai .<_dl JuT 
J \ 9 «*MI . <-LLJj Juu 4_j_u J ^j_a 1 ^♦ n Laj «4 _luLL_ujjj_lII» ^Ljs 

4-cl_Luoj JljuJI JLse-a CjIjISujL jl».jU j, II ciJJj LaIj ijr >-jJ j-xSLlII 
^IjJLLI ^a-a / a ^ 1. U tij jJijjJlj 4 -l<_uLL ajJaJI CjIjjIj ^L>-jJI 4-C.1_L<^dj A, ,.tl 

j. <^r, ^l j, t^r, (j_a lajjjl cJLnj ^Ull 3LpJI j_ALLa_a >-LLKi j-tcj JjjLJI 
4 jaLfl 3 jj!lII CjjI^ |jl La£. JlJ-x-uJt (_^ala LlAj «(JL>. ^1 JL». ^j_a L^Hljuj 
( jr 3 J< mm 4jal»fl 3j^i<JI (jI ^1 x L-uL-ul CjLlIj^VIj CjIjj) Lull 0 Jl^j 
£)^U raJJ C±ll JuT C.«-4J tj pJI dlljl£bVl 0 Jl& J£ 2 I«^ A ? * 3ju 4>LL L^alj Jav 

Laj—lA. ^pJI cjIj—i_>JI jjf L&Lcu-c IjLa ^<u S L^j jl^i J^jL_u ^ullil 

<^1 I Jl_jJl_>- ^scJLa ^Jjl>. La-a tiJI jul »La-UJIj ^j^Suiil 

x>Jl-A S 4_j_a_L*JI djjiiJI ^^1 ^LlILj CjJ| 4_3Jlit_a SjJaj jj_aVI 

Sj-^LLaJI ciJJj IjjjLu (jajJI (j^jJJLl ^Juu SjuJic j-u-uLoj Jl>»j Cj^jL-uTJI 
.^J-lL^Tl!Ij 4_<_oI^jJLj 

^j-u-aL^JI ^jj-dJI Cij^lo JlS 4jaltll ^jVl CjLIjuil CxjI^ U, 

((4—tAa-^-lJI Ji ♦ U) La (JrA_J (jjj!j-j IJ-2^ Ij (JrJjLjJJLl ^ M<r. 

^ I r. ^jLalLj ^jlj^Luu ^jljub La-il£j L^jIj 4jal»ll SjjIlJI <j-uj ((Renaissance 
4 _jLj^ ^ Jacob Burckhardt t-ufcj Ji2i^ . Jl>Jj 

The civilization of the Renaissance in LlJLLljI ^ a j Aj 1, ^ ^ J^ 

(jl j-t£ . 3 JuJl>. CjLc.jIL>J» Jl^c 4jIjl» j-xLc ^^aLkil ^jj-aJI ^jl ^1 Italy 
4 jj,j < <1 aj ^JjlII l-jLu^I jji^j LpL>. 4 jI ciJLi 4 _jL^ a b%^\l < ^J-II 
a L ,^-w. Laal 4 jaUII 3jj!<JI ^hc. J^ja CjLL^ clUj Juu Cjj^Io • 
(j^SLaJ.1 (J-a-C. Jl2J «4 is**# rtl j, CjIj-Ls j-xSLoHJI 3jljJl>. CjLkL>«al 

4_<_uljJ Ijjuse_j»j ^aljaj (j^ajL^VI CjLLjU V a j-Ju j <^>»ll dllj ^ 
jlS^I Jlul^ Llj <j-« ^aJImJI ^aJ <j_a-a (^r\_3jL_uJI JL>.jJI 



1*1 jVail pJLsdl 6jitlb 


1 ^ * * 1 • \ jU , ..jI jI£j3| JjLJI 3^ A H ^.Vjjfc 

^JLui Ij Cx.U-AI 31 jJl jLSLal jdki 1^£ 

J) U M(J I jlSLal 



£) LjJ C1^jL£ Ur ll\ jlSLal L«l 4jLjj_laJ ^ A *'~ 3^ 

Ij)i <^r.j l^**na &\ 3^- Ij J^t Ju3 4-tia.^-lJl ja<a£. [Sj^ ** A L)i^ 3 a " <-<J i - ^ 
dJUrJ J_a : ju jl>. jj-a JlJktjJI jjbu Lia . L$] Lfcj-tiuj Aataj 3^ 

S fJLJI ^ j^j ^JLc 3 ! aj^All oL^LUJ! dli3 JSJj 3juju>JI oUL^VI 
j»<_u ^jLj Jj-3j 31 c-jUcjVLi Edwin Burtt djj_u £)jj| JIJ^JI \jjt> 3^- c__<_ocj 
CxjI^ Uj 'j- »^*tl ciiJ3 L^3 Jl3jj CjLll^LjjJI (j-Q^ ^U 11 j*jLdJ 

4 i3^i 11 j-uzlC. <jLa j t*u »j I 31 \$'t a j^l 31 £».j3 CjLu^LjJI 

J is~i A ) Ijl- > -«- > . ^j_L*J 1 i _ T b 3 (jr d^LjjJl ^JLjlII (_3 !_}j_La_a L«jl3j mi 
<j[£ . 1 ILt^alj (Jj_Ld^L^I jL£Lal 4_j_a_Al 1 c, 4 >11 j. ts>c. (JL>*j Jlj^Lj 

^oL>- l_j_*_a I j Laj-<-ui-La ^ U., nj 11 jj I d A, „M At 4 -l<-o111j ^jjio^Lai 

(3-1 Li_tiJI <3 «U <b!j u AjA*w ^JL^. Jill aJLc 3 31 <—<_&3 31 Iju>- 
LgJ }llLa ^JLUl 6j£Jl£ i \ $ 'tc, J33 < n aj 4j_}UJ ^LuiVl 3 c J (<~iii'tA 
j-& j_>. (jL_j 4 _Ij_3_j ciU 3 w 1 ^ jlj JlIIj . 4_i_u_3j p 1 Atl ^j_c. ^J A~I,,. a 

3 LH CjL - t - uaL j^JLj Ll&jjla (jla lLU3 3 ^-J OJLaJI 4JL^dIj J^>.jJ 1 

^ 1 r. j3qJ 1 (jI Cjj_u (^|j 4i^ 1 J 4 ] .(_^_Ll *-11 4_33>* LjJl^j 

j £LAJ ^jl^>»ll ^ 1 1 ,r,^\ cr^ ^ it I ^ is>c. (jU (jjIa^La I 4 _l4-A| 

j, (sir. J^L>* ^i*-ll JJ-^ fuuU J-«Lc jjfc U ( mjJI jj) <^»11 3 Wi J)^ < <»j 1 



CLl^-ij (jjjii ^lj I (^Jl 1 Q 1 a ji^l 4_u_ul_u_u < 1 Lu-u I I LJLkjl 

tilI3 oW! W Lt *^ 1 2jujL>Jl CjL^L>oV1 j 4_u_oLj_ujJ1 (J_a1^jlJ1 (J^. 

3jJ3j p (j 1JJV. (j-4 ^jl^jjlj CjI JlJw VI 3! jJaill (^1 (J-o1_l1Lj 1 JL>. Lc_4 J-Lc3a]1 
«4-3^ jnifl £_a_}j ^kil C(-a-j!l Jil^3l (_^JI j-oVI 4 jL^j (_^a dial 4 AhAr a 
Ci Ir.Laj 3^^ SjujL>Jl 4 j31 •>. 11 j 4a£.Lal>-Vl CjLaL>oV 1 (jl (jjjLi ^fj JlU 
^Jl*J 1 3^ ^-i-uL>. 31 L4] 1400 4_u_u L-uj j-a ^a < 3 

Paul O. Kristeller jJL-ujj jI^-<-jjI J^j ^?j 31 ^ .diuji^Jl 





j c- jjLjl <LoilL>J,l 4jjL-bj>JI Cj Ij-t-JOJ I ^Lj J j 3j 

jJa cj \") jl i "i r 1 < ^It II j^_i ^lr. ^La jj! LgJ a_*Ja^Jj| 

<Ll^-1«J' CjIj^ (tlj ^JJ jJj_<JI ^yic. tiJI JuT £)J^£HIj ^j^llll Cj^_l>. ! 

. 3 JlJ Jl>. 3j_Lj p 1 r (jr^ *CijLujl 

j-u_uLalJI (jj* I jl>.Ij (jt c_a 3 Ernest Cassirer jj_u_«1£ c^Lj! Ll 
^jLjV! jA a /11 j ^ j9 CuJjL>JI ^JjlII SjAlli 

4_L« c_xjL>- I ja jAj L^J ji 3*m<lj ajajL>JI (jL-oj^l 3 j_3j 

lLUj (jl .j, HJj L)W1 <<0 a~ < tiVlj a_L^>L*i] 3jjJu>. ^aI_La ^Ll9 ^1 

4_ljL<-u-j^ 1 4_cj_Lll jA>LL_* ^j-a Ij- ^ Cxjl^ 3 Jlj Ju>JI 311 CjIaLoVI 

lLIJLj cLL Ja 4 a_uJjtJI 3jj!dl j <^>r. ^ IajM jlLaI Humanism 
3 jujl>JI a^C All cjIaLoVI tiJJj Jlitj {j I ^.L. Bjjlja L$jI 3 j_». a^JJJI 
.S 3juLj ait_<_ulj (jj±j-u\ (j^£- L^-^-uajj 1 31-v. 
^Lcj! J£ a_j_j ^^jLjlj La^j^a Hercourt Brown <jjtj_» Cjj^SjLa Jiitjl 
4-jj -u- u.xu jAJj CujJl>JI ^JLjlII ^La J^c a >11 j. (jLj JjJLj 
(JjuJ (jL» Jj-3j al^L^jj *Lc.i^l ciJLIj <_3jj jL$LI <_JI .j*LVt 

LLLjjI a U> <~^ ^ Jl^jlII HJj 3^.u.u-a «>>tl yn 

j h ) j-j^-» a rtl jis\c, cjjL_o ijy l(il 3 jljjl>JI ^jjJI ^-a Lj) <^r 

.Joan Gadol (j^^>- a_ul£LIl ya a_uDjL*-o CjJl>-j ojjt (jjlj^ 

cjjL^£jj_j jju>. Ijjuv jJl (j^ojljJI ^_« ^jLi ^Jj)3Ta ^jVI jj-LaIu_aj 
jl^T ( j_« a <>> ^ r tl j, f^c. (jLjl ajjjjj ^JL*JI ^jl31I mi 33 Burckhardt 
dll j (jl-jJ CjIjLij Cj IjJo j^LULtll J-ol^jl (_yic 

£j-a a_cUjv tiJl_LAj . aLoV! pistil Oj\ i ti q \ Jl^jlII 

Ijl L^jI j aK mi 1,1 p11• a (_y^ ijr 5e_L<j I^jjjdl (j\^jji,l 

3jljL<jj o_jL^ ^ jr lJI a_jjl (^i3 aVIj a_^LiH>.V! J_«IjjlII a_u^Al iJT ic. ^jjj^Jj 

^jLtailjJ ^3 1 3lU ',a 3^ t^ >11 ^JlA Ij jiitj! jJI ^ja^-ail (j-°J *«-dl JuT 

La j ^jl jiill F. Engles jJL>o! LLjJujAj Karl Marx <j_u£jL Jjl^ jLL>o j 

^JL»JI ^Jl 3H] a_uaA 1 I ^"c* 4It a_tl3H]l CjI j CjL>-L>JI (jI 
a 1*JI (jLj (jl^^» aU ^jl JA ^Ij tiJJ j^ . I ^ « 3 < CjIjlaLsJI ajjjjj-u-gsj 

?.LJL «.L- ^jl Lj. ^seiu ajjl «^>3al L yj-uj\ j-cVl ajl^j ^ 

n 


\all pJLaJI 6jiblB 


a G.Simmel Weber j \ j 4 (j-u^La JLlLal (jU,VI ^LaTcvVI 

i» * II * H Cy^ (_j_9 VI i n ♦ tl^ ^ "nc £_<_uLij! ^^iil ^- o »V 1 t ^ <-^<11 
^j-a dU jj jJUolj ^j-o^jLa 1 <i $ j3l 11 1 jlSL^I j-jjlaj (jjL^ju L>*lj 

J-«Ijjl]| 4_4jL3JI SjliIdjJI 4^>UJ! y-y^ JjL>» 

I Mil 4 j^£L3JI jJJIj 4_pwLj 4jjl t,o~4Vlj 4_tC.LiII>»Vl 

♦ 4_p*L o-« 

0 j_j_oj_< 2 _j 1 j (n^jLa Utj jua 4_jLa Edgar Zilsel JjJj jL>ol Lai 

4 1 a -v (jyj . Jsa-jjJI ^yJI 4_jVL2_a 4 I Mil Ml <_ufcj jl c1<jJl>JI ^JL*JI ^Lj_3J 
i0jj_La_jj O-JJlj>JI ^ 1 » tl si CjIj-Ld <"djjtv*itl 

(jl ^yJI-^yCj) mm!I ojv LJIj j ,K 31 1 W.G.Ong ^jjl jJLljj <—<-Ai Lo-Lu 
l^}LL>J ^lc. CjLajJJLlj £_<_ulj jl Mild ^j-a ciJJj 4_jJl ^j| Laj 2^ 1 .Ltl 

£ 4 '< * er^ (J^Ltll J-^l ^ f^jLAaj W^j-* t-ufcllLd 

^4_j_Lc 4_j_^L>- Cu_jL^ 3j-_lTl^ jj_c I ^yjj p Aj 11^> < I 4 j>.jj ^ufej-^-33 Ju Jjv 

ciUj^ ,4 -uOjlJI Sjjiii ^t ^lul j-oVi ^iili 

^yJl <j_uL_uVL} 4 _i^ 1*J1 Bjjilll ^jl LajLLa 3ojJu>. 3j£L3j J. G. Crowther 
.((j-ii^saJJ» OjIj (jU Lai . a 1*-JI (j-uj ^jl^wj^oJI j^<-3JI (j^-J SjulojJI 4 ^^LlI 1 
-i_La_u_ujJl j, <<ot tl Li^.jJ jJSkTJ 1 jj)to~ <Jj->- c—jl $ i mL c-ct £ ^jJl -L White, Jr 
. l_jl_5ejl J LlL_u ^JjlIIj Ll>.jJJ- tSlrdI (J-U 3 JljIsJ 4^^l_C l 111_LA oi (jr^i C-.«-A j Jl 3^ 
-(jj_j_9jL>Jlj (jj)j>3~tl l^J U^. JljJl>- (JIJ-^ LuLfcjl ^1 jjLlu 1 _La 

Ji^-Lepnardo da Vinci tCr Al^l j jjjL^d JllLct jl_^ Sj^Llc ^_Loj 
J ohn (JjLjlj q-Aj-lA) (jj^v L-t- e aeJ JlJ-taJl 1 J_A S ^1*JI ^Jl3j j31 

. 4j!jL£1j!j ^JLjlII ^jl3j j 31 ^j-s-u-3111 ^^54 ! jjuJ 4 j 1 Herman Randall 

jLulo lj=y ^ j_uQ]l Ml m^I J 3j Jl3 Jjl^Ij (jj ^-sljilj 

j_5e_j cr^- 4 *11 j j U fj*]| ^4<3J JjLjtj (jl (^J ^>*^J 4JtJjijj ^JL*JI 

lLILlA (jl LlIL i—)jJu V 4JL*Jj .(jj^iU! (j-« jl (JjJj L_3JLie-<j 
CjI_4>.j ^_yJI ^j-uL<-uVLj £>*Ij JJul1]| IjlA (jlj 3jJljllo ^JL*JLI 3j_u^ CjUj^ju 
. 4 "♦ jiloj ^LjlII (jj^^ 3 l,lj »1 4! til j t^> n (_^aJ 1 ^ to <tl 

VI llUL 3JI jl »Ll4-^L11j J»w«j ^j_a L« 4 jI ^Ij ^j_« ( jj^<3U ^j^s 

jJI 4j a- ^ ^ JjL>. c j_fl ^JLlII (jl (j^>>-l t Uk- (jl^j 
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j_&!jlaj| 4 _Li>*^L«j hypotheses ^ULa (jIdjj^JI j^j ^ 4j_<_uL_uI ^jLcj 
<QcLu-^j JjjS 4JL>j^a pj *^Lll<-u ciJJi ^Jj Lh_jjU^J! sl>».jj 

(jj» (oJLjlI! <_ijj_ju jjLi JJ i.o"'t "i? I L_t5EJ Lu I • 4 uajsj L»jj J I iijJaj (jt^ 

<_sjj3l (jj£Lj <Al*J (Jj <<_jI_jj^sJI Jjiiaj: jjjI jjfc IjLA u- lc. <L*^_La J^Li. 

^JLaJI ^_^_Lo 4 j ( M j j-!l Cj 1 j U->JI l-o-l&j (_JJ 4_La _}j^>J,I jj) t<~Tt 11 ^]\ 

CL<_jI_^ .j_u>L>JI ^J9 JL>JI 4-lLc. jjfc Lo j| ^jusIXI t j < a La t 4_to^j 
3jjjJIj ^JL*JI (_JI 4 _uoL>. 3jJaj ijr s >-jp i ^ 4 ! LuIdj-C. (jjjJI (jy^jJ-ll jlSLs! 
. I 4 I 4_3JLit_A ' J-L *- 5 44 ^.j (jJ 3 j-C. cJl 1 rljj < »j 4j gUll 

lj_La3 ijr IlJI CjIjj tVtll ^\ jikiH <_JI J 44 J jry>.jJJLl (jAjlj jl Lb j-« J-3i^ 

Jj_3j J^T ^-L t -^j <(*L>.jL>o) j_« V ^JLaJI « J>J.i» j-a ^JLtJI jLol<3 ^JLc. 
l^jVl 4_Jj I ^_jvj_j . U» 1 . <<j tl j i-^s » f I LI 4 jI ^LILa 

JTl^TiJ ^JjlII ^JU2J jl_J (jjjJ (j- 4 !j^£ L)L^ t 4-Jl -L uaj -^j j U uij I 

4jLjj_LaJj 4_3JLit_s 3 Jlj Jl>. diljj-laj jjjJJ 0 jl£jsV (jlajLat-a (Jj^Ls jLjj jjfl^ 
4 _j_jJl^w 3j_la_) ^JjlII ^Jl 3jJa-ti! jl ^1 Lufc 3jL!uVI jJl>oj . 4_b>jj9j 
4^L>JI cjj^Ls Lla j-^j .^LlII (jr\j 3 JljL-uJI 3jJa-lH I Jl>- 

^JLjtJl JLw 4 _j_Lc jL^ L«j ^ U , >.j tl jj cjIjj cifase-iil ^1 4_<_uLU 
U Lol * L 4 LcuJ 4 -l^.UJI 3jjit]L» j-cVl jlau L« l!ij till JljT 

^ i (i j-3Jl ^SLJjjKJI Jl 3^ - , „jJ| j «^*tl ^|jlbtj jjj jJI JjIjVI 

i^jjj-juiJI jj-^^ CjLIjlj j_c 4_jIhSLII ^ Jj-ti ^jJI Pierre Duhem j-t-u 

^JLlII 4_^_uIj JlJ j (jPJ! 4 _ljjjJlII Q-u-uj J_« j_A 4 _jI Jji.jJI Ijufc <- < > n nj 

. 4-l 3-L»J' 3jjiilj d<jjL>J! ^JjlJI 3lAj ^ylc. #jJlj • Uj, ,,jtl j 
4^>L*JI £t3e-JI (jrIJ (jjJJfcJj ^ 4_<_ujJ _11 ^Juk j' 

j_c Vjlj Ij^> 1 j Jj ^L^laJI jLSL^ 1 ^1 ^Lli-* jJj. 1 L>. jl^^l ji «1 (_Jll 

Ltl3jLoJIj 4jjj-oLlaj 4jJuL_oI jIS^Ij ^jlS^I (j-u 4^^L*JI jjTu^_u (jJJj 

j_A ^jL-uIj^ (jr b J 4 IU I Jufc ^ 4 ^ 4 j tilli ^ 4 ^Jufc (jl£j i3j-ujLi-a <Ltic 
LlUJj . Laj-cuU 4jt_ul>il Jj>. tilljuT jljL_J! j^ 3tl jLu ^jLjjjVI jLJiJ 
J<3 i 4 -cL C (-A' j_a LjuLj tJa-u-tijil j-t-o.aJ' ^JLjlIIj ^JJ^ ^L^TlaI jl j^*^J 

JL<_«j ^1j (ju>. t^j^-l 3LLa^. jl VI 4 _Lq ^3 <(^-tTu-Lc^l^ jJjIjj_l!» 

^j-^_9 Jj_u>l J^>-J (j! t<?jl£L^I 4_Lc jJjUjJ Cr ZL^I (^jJI jJu-aJLl {j£l 
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1*1 jVail pJLsdl 6jiblb 


L ~'J 6 ^ CjL?t_jVl (jl Jlxj * j < ♦ 11 ^£i Ml * La &Ju£lu±a 

JJ& ^j-C, CjlZluj&j d ,,. n\ J I ^^ia^LuJI £jjQ \jJ£ Cjj^j I Ju3 Jm« 

4-i5LJ<Lq J u £j£l *)\ <^>4 i4j!jI^ g3fl J_<_uj 1 Io->JI ^jial j_a (j-* 
C-Jliil O^XJt cr^ ^' ^1 C J L u ^ (_p.II ^ < <i i j-flJl CjIjIlIIj 

jL-^dj 4_jL_uIj^j ^JL*J1 j_jjl_j LaLa Loj^U c JL*> <UL^. I (jl^ j^lIIj 
. u j, ,,j n ^ ♦ 11 ^jl*J! 4_<_uljj 4-u^i ^juu (j' a j uju ^^M 

4j2j-*-Q 0JjlsJJ CuJ Jj>JI ^JLjlII 3 Lthlf ^£l£jJLA (j(j I I (j_c ciU jlj 

•JMj 

3jj_UI Jj_>. cjL^IjJu 1j_^_<_uI (jj jJI i yc. Lujj^ J-^j <_pjj 

(jjJLc IjjL_u jJI (yGj->J ,I (j-fi *LcL^>- 4 j gU !l 

^JLA Ijj) «/Vl till JuT fJkJI (J^>t HjJI JJ) <^»ll CjIjILI ^jL_ulj_i 

»j mi c. ^UlII <_p j>jj 3 < n^i 4 jlaL>. ^Jl ^>*j^ 3jjU! cilij jjJ^>. ^jlj 

^ 3U ( j- A 4-c.L^>dl 0jjt Jiixj j_p> A.C. Crombie ^-la^jZ JjlJj 
4-aljJLcl c j_a ^jc.j- 11 ^ i c. «uLb Ernest Mody c» <.. "ijl Lot ^>_jJl>J.I 
c-jL>. ^jJL ^^j^^'j <Uj i njJI j. (_p 3U cjLaL^oL 
^ llUj j-coLjli q>.. y\ 3j[^>. 11 \a^.*< j 

I^j^AjQ 4_j 1 . CaJ Jlj>JI ^LlII jjlajj 4 -l^-UJ 1 3jj!lII 

i j ) -C. LoL^J (j* 4-oLjlII ^3Ijj jlj_lI^SLj J-lIlC. ^JJJ^ L<-uJ 1 (JJ-3JI 

-j. mi r. 4JJ-3JI J)^ ^ fl ^1 da_u_u^Jl 

JjLLajj L^jLu^_>. 4^t_us jLllvI lLUj Q^tJ i _ r ic Ij - tSLil 


. L^J Li>J_LC (Jt J M < t llj L^jj^so lj ^C. ^ 1JU 
L3_jL<_4j <>Ll>.j_Ld ^jJI ^L^J! JlJ-taJI ^L«l juJl>. 1 >>>i3d IjlSLa 
L fcjL^ibl ( jy lj! J-oIjjlII Lcj 4!1 3jj!d! 3LtiuJ 4_ui_j^ jjv 

* L4 ]Lr^ ^sjULlII 411 < n\ 

L_3jj_teaJtj 4 _j_^JL*J 1 3jji]| 4J1 < .m 3 Ljj^cJ ^j| <t^fl ( j - aj 

<_«1 <tit! £>£• Lt.uj M^Lu JaJ il «4 _j£.j^ mi^ c^t_jJI ^1 Lgj (-«UU.i 

^Jlj>o ^ Mir. ji Mir. ciJlltJI (jj^l »1 4 i c. 4_l>.j_ 4J ^ jJI 

3JljL_u CxjI^ ^1 cjLjJalJ! ^3tl f.,j_t_uj 4_1LdL>JI j t^>, ,,jl cjlj^Ikj 
^LoISJLa L«Ltaj V> ( mjVI ^Ua_Lll ^jL cilli ^ic Jl>.| L-<-c?eJ L^JJ • 4 
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6 joSajo 


j_a VI i LaLaa 4<L.uUla j 4_3_<_uILa d . L ,\\ 4jLjjJ^j dal£j Jluu Jo. ^J] 
I ^-Q-uaSZ-S ^Jj 4 jLj^J^J ^£JoO Ja-U-ujJI j ' -^» ♦ 11 ^£i 31.1 j-ASCJ ^ jJI 

fjfjQ i_L*o.ja 4 jIo»VI 0jJb u^j * ( jr 3 datjJI £.LlC t h 3 *il 

Laj I jLtj Cool'S l_3j^ i«4_j_aJL*JI 3 jjjJI» SjjfcLb Jjo. ^L^JI LlII j-<-u ^1 Ja Jo. 
jJ ^yoo* 4al_3 JLo. 4 jI .IjtSofcj L^j CxIdLxI ^1 e_3jjiai! 

(J-j-SJlUJIj ^a-Aj <<of. ijT i^. <UJL^J! CjtajJaJJI 4_o.3Lto i _ ;r 3 dot-til (jyic 

4_l^L£ CjLqj \ 9 aj CjljU»a Jjo-j (jojo-oj 3)' ^jjj_uhJI 3>_a 4_jl_3 L^Lujo. 

L;y _Lc. 4-3J1 < <i II Cjloj-LaJJI ciiSLuuJI £ya 4_o.Lj 3ya ^ /f< <C ^ s.Lal*JI ^ jJ 

J^QJI J Cj Ljj tVr 11 i_dJj (Jjuo jLllv! (^jO.' 4_o.Lj {j-A Ci\$ I «J ^Jbj-u^C. 

Ijj_aj ^ j-II ^JL*JI ^UIaU 4 11 .i <ILj j_aV1 3 ^ LLilj. 1 ^ 3>_a 

4-flJLcuJI CjLjii_L!l 4-p>3^-^ tloejJI Lgjj£L3_aj 4 -l^-UJI <_afcl jLa 

(^luj Jjo-j (jojoAi (jl <J-A 4 jI^ L^jLu^o. (jr 3 JjSJuJIj ^-Aj. <^r. 

ji> Thomas S. Kuhn 3)j-^ (j_uLajj <_jLl£ ^jLb 4 jaUfl 3j>jill ^-A^-l<_uL aj 
4_JjLjfc_a ^jL iT lcLj 4 K miU <>JlA Jjo. 4£.jl_uil cJ&IjJsdVI J a ^aJ J-aVl Oju 
. 4_JI «4_o.jL>JI 3jJa_Lll)> j ^al*JI ^1 «4-ih>.ljJl 3jJa-Ll!)) jLojI (3V it 
^J-C 4 _j_S Jo. ^Ijjjj jUj CjIjU t II (jI 'S 'j ^ 

1 ^<>>• < 4jai»tl cjLjjJ^jJI (3v l£! i^JL*JLI ^JL>.1 jJI «.LlJI cjLl^Lu 
(- dl JuT ^JLjlII ^La ( j£a ^aJ j-Aljii 4 jL^I ^ (^jJ! j-aVI 1 1 <>>♦; 

^j-C ^aJL»JI 3-^^- «^U3 CAjta_asl 3)1 Laj . L^_u_u_aj 

j—dojJJ »1 a Ufl Lr^ ^>*L>Jl Jufu! Lfcj_u_a^j 

^a_Lc Jlj I "( , tilj 4_Lc ^yJLitaJI LaJj jl JaL_oJI ^aJL*JI ^.La ^ ^LjJuu <—ovjj 

. 4_j JaJL>- 

: L^-a-Al CjI h^v^La 4JLa^>* L^J^L^ (j-« jj-j' 3)* ' 4_aJ^a-« dal^ 

^aJLtii l^-u^’ LaLalufcl 3)^5^ I^JIj Laj IjjI^ ^jJjti! aLa-l»J 1 3)j "I 

. 1700 -1450 4im 3n_j La BjILaJI da Jo. 4jai»tl SjjIlIIj 
t4_j_ai*JI S^-ALo Jjo- duiLo*! 3^->*jj-^^J o! 

j I 3>jLI]| dll 3 JJot_a ^1 jj ^_Lu ^jL3jV1 3)-° LLlJu La5Ls 

. iSj ->-' jj ^-Lu LajL^ ^psjUlII LaJj 
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1*1 j Vail pJLsdl 6 jib Lb 


CjL*_oL>JI ^ C<_)L£ lil 4_jl_3 j_oVI Lo-^-oj 


J_oVl ^JLftJt jc_jjl_j 4_<_uljjJ 4JL3lL_u-o ULui^l jJs 4 _j£jj_oVIj 


{j-A ^IjljJlI Ijl$J 4_uoL>. 4 j 4 a 1 j-J 4 _ujjlII I_uL*_oL>. 
jl «Lc.Jlj tiili £j\ ^jlil Vj i JujLstJ 4_i3 J-ol ^1^, cifase-iilj 4 _<_uIjJl!I 

LaljH] 4-oJu>.j 4 _loJLlII 1 nljolj3l 4 _l 3 Lo jJl3j Lj^jjL^I Li3j3 

fd*J! tjl J-J-O ^ o l < t itlj C_ 1 jJl!I ^L^_ljj] ^A*J V llo (J.O . olJ-<-U Jl>- (jjlc. 

jt CJ' 4 ♦J lU £y£. fdju l_Lo ^ 0^3 ^ < UJ < nj-ll j, l,Q»f 1 (jLJ 

CjI^jjlU Lojj jl tiJl JljT(jj ol < mU lg33*w (_pil 4 -lq-UJI CjljL>oVlj CaIdLxI 

1 CjIjjJ^J ^yC. L-jJb^CJ 3jUjjV 4 J Q 1 f. 03^ CjJL>. i 

c_-<— i — > o^ Alluil (JL<-uj I >m i J!J-Lll I-LA ^lc. L?e_cu_j^ 

CjIjL>u^M 4 » j iUj 3 JlJJlC. .« A~ / ,.\ 4_<_u_3j ^jVI 


.JjjlaJI £jl i nfl ^-lC. 4joUtl 

^Jl Cl j » mi CjLsc-jIj CjL_uIjJ 4l_u-^_>. j_A <_jL£J1 I JlA (jt ^oJLftJ (jI 


Lj_L*JI cjL<_uIjJlJI ^_oLjj-j 1_lJI_L> JIj! V c<J^ Loju^. 1 ^ao..->. 

4jwj^j-o c_jillSLII 3 JljI_ 3 (jl ijr ic Jl3j 4_j£jj_cV1 JjL^jLa 4_*_oLs£J 



(Jlj-j Lo Lclj_3 ^ualjZtXI Jl^JI IjlA Jlj_uJ (jl . 4 _uIj 4_^>. (j-* 

(jrj-o T t^U 4^l^i j^L>» 4_jili-0-5 (j ' i _ r -<-OJ! Lo^ J_to 4_Lo 

. C^e-J I j 4 ^-oIjJlII (j-o JJL>JI I JlA ^£> ^jLoL^oIj Ju <j-o IjJu^j Lo^ 

jllu-oVl 3 jLi!oVI ^-<-u ^iLki! (jy-lt-Luj Vj 

c_jLlSJl Jj J>u. 3 JljJlC CjLta^.^Lo <41,>> A" ^.Lr, 4J (^J.^ mi > »nj 

1_La ijr -LjJ-3-J V Lo^ 4 j^o1_Loj ^u3j-o cr^ ^jLuaJJI 4 j! JujiIj 

j^Ln (^^_<jlXI jJU! ^U"^>U ^LUolj iSjSLcu ^£aJL>- ^yc. j <^ I 

4 3 mi \ 3 tl ^ mi 4 4jj-A ol <^r, I «jj ^JuL^I JlJI ^jJI 


. V L^J1 Ijla oljl C^Jl SUloUj 









jJ! j Mir. 

4-LaIo.j 4j»hU 3j_aLli L^j| ^JJ joJLjiJI 3j_&Ui IjjjijJ 
(j-u Jj£jJI L^jLlcsIj joJUiJI Bj.j t iia OJ jijjG jjlj 

aliljLpj (JjI_j£. (j-« Ig ljj < » (jiapJiJ U IjJaj (Jjj-fj 
(1918-1832) jj jLUjjKj .3-^jLt* 

LiLi£ i-1 ~‘s j| IIjjj.! jjjjJI j^-cu! (j-a 


(jlj «iJi!j_iii^Ulj j«JL*JI (j(jj ^IjJI J_y>- 

joi*JLi Oj-L^s! Jjs!^jlI! !jja I Jl».|j (jjjJI (jl 

Cjjl£ JLilj . 43 jj I M a Jjjlaj ^Ij_uiV I £jj J i"ur°Ijj 

(jj_2J! ! j_& ^JLLa^o ti ^ .*. CjjIj jl£LaV 

(j^3jir»JL! (j’Ga.Lil! (j.^» t (jl (j-® ^a^.jJ! s —^(3 Laj 

^ * JjlJ (Jj /q-AJLuG !j-u£ (j^laAsejj 

L&J^j CJ-^^ £-3CJ>JI (jiutJ JuLAjU LjJjllj 

.fiLjjl Uj-Oll ^jdl CLlLi^ ^yjS 
Lo (J^-I » ) (jr-1^. SjJaj (Jr 2ii-s;jL : i ^jLi-ljj£.J 
j_£j (_yJLc. » t fU 4 jL£ ^ CjjIj “dLa 

•LhLH=^ (jrt^jji (J*JI J^s- l£> 34 jKal 

^ ‘n j 1! ^ i i i 1! \‘n <?1! *_j! m i ! I I cjj ^ (j 

L-Gsj! (jlj Lijj-a (jlsjVI CIjT JLi V jLajJI jjl 
(_yill (jisjVl i fllir~im 3 JljJl>. ililjl a i nj 
J^L.-dUj j_Ju JLa La I jl-tillAJ! ^ <jTj 
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1*1 jVail pJLsdl 6jiblb 


^_Li (j^l BjJiJJI c.uL£j * Lglutij 4 -<-o-uSL! 1 ^j_a 

£)l ^ ’ " c La jl ‘*j >' L^_la Vj 4_a-ui£. 4_<_uIjJ 4jI ' cilljJI 

4_<_jIj.} £)j_£Lj £)t ^ mi r. I!}Laj jl < M 311 4 _JLa Ij_aI (JjjjJlJ ^1^. SJljLs 

(J_*J j S 4_La a> 4_L^_a Lc (jLc.^_<_u ^a r< ^ y j^£’ ^LLb_j 

^lj Lc jilc j,LLtj j-p> ^IjJl I JlA ^j-c j-lc. jj> (430-354) £j\ U < «r,jI ^j-ujJlaJI 
A La-c-iJ 1 Cj~^ <—<-J L>J I I Juk cT < 11£ ^ t A La-oJ I V I C' 1L£ A1l^-t-u 4_) Lj 

^1 (JL>*j SjJaJ d*jl£j . L*_aj L^J^CJ Vj j_ubj V till!} £)L^ clILi jl 

lLULLII ^1 Ml ">»l J ^ <?j £)l La ^jJI Sjikj L^ajj>oj a! a < nil 

^j-C. I J_& JlJU lLLl&Ij i4 * \ < ts~> ^J-<_U_>. ^JlC. £jiLtTaJJ 4_UI jLA_3t_J ^-Lt-uJ ^yTo- 

(j-A ^A-g-t-A-3 t4-jjl a < till ^1 < H*wVl 4 _xj_lLj Jjjv JL>.jJI aVJ-& C_3>LiiJ 
La-Lu t4_j 4 -^jL>. L$_La (J^-lj 4_p- CjLuI^ LajI ^L_uj>. VI ciJJj £)Lj 
^1 4_3jLU C-t.uk jj t bkl K < 11 Cj^_uj 4^j}LU jj-Ls j_a L^jLj JLa 

V-^J-SeJJI ^I-L^jIj l A LtfaJ 4£u}U,l luk^-Lt-uJ 4-JJV-JJ CjLuL^ (jl 

I $ J I I J- J <"l 1 (j! J f M<w (_>^jVl {^J& CjI Jj>-VI ^ J^-A Lg] (jl la . L .XJ 

4_lS aLa-coJI ^Lj (Jj^J fjtsic. ^jjjJI ^A_lIL*J Cxjl£j . L^JJJl>- iJjQJ ijr ic. (JjLiJ 

♦ aLa-<-uJI ^£s 4_aJl»_a ^uLcc^a 4jjLa-co]I ^Lt-uJvVI ^^pajVlj ■ 4 jJL^3 

Lr^ (jjl I jSLfc 

^j_u j_A-tila_J CjLjjJ^Jj L^jsc-aJ ^Ic. 4 < <ij^tl (JL>.j JlaX. ^^IiJI 4_j_a jJI ^uJLjlLII 
aLVI ^ a mi j ^aJ ^jj^LII (Jjj>* ^IjT 4 I a ^j-c. 3 jLj_c ^LujJI t4j^l3ll 
3^-Ia-xJI 0jLJk (jl J j r, . L^be-t^ mhII jl L^Tux^LIaj 1 «tl 

4jjJaj ^-j-uTu Jj^-c£!LlA Cxjl^ il a- < < n^-4 I Jl>.Ij LuLv. jJlsu V CxjI^ Q^SJI 
jLlii .heliocentric jm mi tl 4jj^j^o 

^ oX-3j j>L;-U J-j^ jj-H! y* Phythgoras (ja/jjjLLiLih 

jLill jjjs 3j^ (J^>- l_i^IjSL1Ij (jlsjX-i Philolaus tiili 

C;J —31 til—lj u I c. ijju^S 4_jX— 3 O—iia—a (jl La as_ 3 i4_jj_^j_js 

-,3^J>=tj u r^--J^|^ (jXjII AJlill uj-SJI) Aristarchus. 

t\ jl»J 1 (jLi Li* ( 3 iSaiSLj La (jlc.j_<ji Lijl JjjLauJI La 

4j| dll j a. 1 1 n-a-h 4 jttj t nil ^ lc. lj_j_i*alLa (j£L jaJ jjJjJlj jal*JI (j-CJ j^JialSall 
jasSLllj (jj/LllI 4 a is^J cr^ '-LLL (_>“LLll ^_a-‘ j 1 Li aijl j-^ii (jj La 
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6..i, 'a .i.ui n II 6 uuuluSJI 9 pJLaJI 


0_« i4_lLl VjLtaJJ 4_UI UjjL>*J b'jj J 

4j'jT 4_^_uo Jjjv tilO-l' ^j-* 3 V^IK O' VI JljL_oJ! 3tl jLu 

oUjJ' jl j. 4IL_u 3 jl« c-u-sajfcHl! ( j-« j->- o50J' oLs o' 6^ 

cillij-J-ij-a o_a'j o_a CjQ^tVq cillj Jlju 

o-^^*^' 6j^' Obi Martianus Capella V_j_K o-° j-jUjU ^ cr^ 
Ls jl£.j_LU L^jj j-^- 


I? 3jJL JuJl>. o 

o-uVj_^L_j_j JLLj^jL^LJI cjULK ^-0 tiJLfoj p mi c. o-^-^UkJI oj-3-I! 

L_uj£jj o? iiLH llAj .(l464-l40l)Nicholas de CusaUjo^j.} 
4j4 A»Lj w ^■*■**«t i?jl£LbI Cu_)K Vj * . i_l0.jJ o_« <?L31j o' U 

4lUa o-^" **** *t">J 4 _ujJlJ! CjLq hi?tl 4_0 CjjK lijU jLu Ojj o^JlS 

.O-J^I' l_jLK]' ^ulILju 

Lc cJIj-JJ JljJljv Jl^-C. £jo-J Jlsu jL^_tI> Ju9 o^-3JI ^Ll* o' 

oilIjlO * 'jO'j L&O CjLu^jjQJl < * o^ 4 ^Ll31o CjLv^U^J oJjl_u3 

(^JlJJj) « 1 t ‘ ' • ^ L^_jlK^_>- Jk_t^O Q—4-t.< ,<i'^ 4j j U-<-0' Lt-uJV- V1 4_<_u'jJ 

l ^ j }\ Bo-i^tTaJ' fiQoJaj O' ('543-1473)Copemicus Nicholaso^j5Luj»jj£ 

i^'oO' olK o <i K * I I V o- 1 -*-^-* ^ -^ 1 s * ^ b ^ ^ b lP^jVI oljij^ 

4ILo-Kj o-^' O' O^J *Ujj '5llu_u! o^j5Luq->o^ J-4-C. • c^JLIO 'jaUu 
4lLo_laJ jJ-JUV U-4 3 JlK 1 UU-i ' 6 ^ r V J ^0 oij I 500 4_U_U ^J'clilj 

till j Juu 4_u_u ojjV-J t^t a o' Oaj . Jj'3i 1 $\ jl L_uJ jLoj 

4_q it Qj > i Widmanstadt. CjLlAjLa jlO j-Aj oJlla^Lj Jl>.I 
o£J j (1534 -1478) Vn Clement «£jL_uJ! <-« < 4ji^» J JjlUL L^>o-clij 
o-jlaI UK o-°j50jo_ o^ • j^>- o^U till3 JK qj > << 33 U 

t_jj-jJLj \ ^ s\ ^ j* \ LjUj] ilijl U 3lUT (_ 7 ZL}| <Q_uisjO ^ 4 j tv> 11 

^O^LUl ^LJL' oi^ Ob *UUo o- 0 - 4 - 0 ^ cr^ ^ « i<~T) ^ySJ jKU jKl 

4_d_j_3-t>- cujK y LK 4" i o0 4J ^.4-t.uj V tij'jjT IjljUu (JK 0^00' 

j ,^>" l 7)" *j , CjLo-Ujj ^uJl 3]L) ti.Lc.ij.«Cu o^UIU . 4jt_t5txc3 4 _o-Kjj 4HjIj 

o-«Jl 31' t_slKJ' ^uiUjj 4 _co_jKJ' ^'jT cUKj lOJLOI o^- <-3JL>Jl 4 jjj U 

I^1-q^oSLuq->o^ Jij^j Jl3] ^ju . Uj^35 ^(jy~uj Atlj 3 Ll>J| J)jTl<-uJ 

Jjl9 o_o tilli oK jJ LK ojIS^Lj ^c-Q <^~U 4 <<mKII (JU*j o^'-*-^ 
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\all (qJaJI 6 jib Lb 


jo»Jt Ijm, jlul l±2ijJ2 I UjlL^j V jf JLpJI 

Cu_iL£ La^ ijJJj 43jj»L_li £juu3J (jl ct-^ (J^ 36 ^ 3 -^1 ^l^-tadj Vj 

4j l^jl^ La liljdj L$J JLs-VL (jj/Lill i_JLLaj (jl jjfc ^jlVi t nj Vj 4jalt~ 4JLur>. 

4J (jLa I V 4_j| y » mi 42ljj»Lj 3^t_ua £ya (jj^£ul • (jj-i-ajj 
^l_La (j£L ^a-lj . 4-<j|j lU 3 1 .1 a I Jl1I_jj ^1 iLLlj JUu SjjjlII j3LS Lajj (_y3 
(j}Lc.l (jjj JL*. (_^jj| JJJ^I iLajj (jrS gj.jh'i (jjs JjiahLi tilljuT IjiJjj ^ 
j_Aj LaLc. (jO^LliJI :jl 3" (JjlLI SjLa (Jlaj 3^jg «~i11 aCjjJii! 

(jJI j^Llj (j-va- Cj^-3 Lkj^jij ulj L$j ^—'j- .^i~ll 

(jl Jjlj Cj-a-LsaJ! jl Jl>. y i £ya Ij-ix (_yuj£ Lu_yJj^ JlX-1 /a-I jl^j . 4_JI (j-VJ^-jJ,! 
CjIjjJ)) (JjJ' 4_iLl£ ij|j_j j-ii-LlJI (j-a I J-jj-a J-aliieJ j^oVl Jdu ^aJ 

- 4 ■ a a j LiLJI Revolutions of the Heavenly Bodies «3_jjl a mil ^ 1, , i->.Vl 
-^ a I" ( n l JL9 (jl_£ (j-u^L-i_^j^ (jl 4 —4 ^_jlj 31 (3^-a- * -lI (jj^adL *0“^ y * '" ' J Jt3lj 
jj_a d)L-L_u ulU jj 1 JL& 4_)Li£ ^j_a a' * j iU ^ 4_^- r n*i-d)^-11 I ~ 3~^ 3 

(jl l^kj l_ti*J (_£jJj (j-o (j^dj ‘ 1543 4 _Lji jjLa 24 ^JjLi-l 3Lpd! adjSjLLa 

J_»^>. JLS dsjJ,l (jV liLljj j i!j_^£ i 3 ~°i j-^a aljl QjjJLi (J J j~ i n ~i 

c? _d3J_j (jL^ J-^h .ja^jl jjsIJjsj 3 i. i jKI I JL»-J (j^. JjJU i^Lhaa (jo/j£Lu 

SjiSLjJ! ojlJL23j j£Lill o' 3 mji^tl JLs-j 

( _ T h *L>- La (j^jLlj jLSLal ^yc. 4 . .1 j i^ 11 JL>-j cX 1 n_i (J-*j 5 till jul 

5 3JjjL Ljijja (jj/LlII (_yL. ajjusjJz ^jd! ^31H.» (jj/Jl2J,I i_jLSL1! 

Sj’slall 4jjJiill J^laj jiLi (j-alaJ! jLaoVI 3 jI£L>. 

J^jij tjl (jjs 4i»J (Jj OjI J I^lj La^ Ja»dl I juk J dc. u f,n V 3 JjJu»JI 

(jjjj^a-Osiander . jjul j. ..ji I g j~^ (_jLSL11 3j:jl2ji (jL 
jaJ i_iLSdl (jlj Ldaj^ (j^ ^>3t3 V 4jjJalll jjl ^1 j-J-dd cLl^-ja^aasJI 
^JLll 4 Is oj_A dolal JLalj .3 jjIj 4 3j3->. L 4 JLJ _|>»J 

(j-vLdl IjJjjj jjl 3 mm Kll JU.J LjjiJ ^aJ 31 1 Ljjejs LajUk 3 £,Ij_jj Ci«j 

aL>. La jjl jl yC. L till jj 4-ljl Ji3 Ijjsjjcjj i_jLSLII aL>. La I jjIajLt^ 3JL 

(jJL. "i? j-oVl (jlj ij-LL jl Ldaj^ 4ij£ £j£l gj-xj V (_jLSLII ^ 

4_<ji_i_LSL 1I (jLs ‘ ■ ... ->■ 4 l j3 S jja L^i tJ \£L liulL! 4jjJilll (jVj . 131 Li a i_d_!3 
Vj .^agall tillj >. 1 ~>-j-a-i ja^J^LLal SjdLjiVl ^js -hi ^jLi Ll3sjI Ci-a-am 
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6..i, 'a .i.ui n II 6 uuuluSJI 9 pJLaJI 


jl JyLc. Laytc LusjJS L&jLlIcL 4jytiill JjIjlj (jl cillli (_yju 

(j\^* (j-U Jlo 4 < <hK 11 J^-JU (jl £j9ljJI Jj *(JjJ < «ltl C-uU^jIlC. 1 <_jL*_4-0 

. ^JLLLv ^Jl JjjJ-U V L^JU-j ^ JljI (j_A j_«V 1 CJLdJ V (_y5LI j^Jj 

(j_«T UjJlIc 4_t_u_u5JI 3jLL CjjIj (jAj>. 1616 4 '1 in ^-Tlv jj_«V 1 Cjy>- 1 Ji£La 
4_3_LL>. Lgjf LaJ u>jj ^y, jSLujjjS 1 4j^Ja_Lj (1642-1564) Galileo .j_iLJL>. 

_iy3E_A J) *\ J 4_Jj_LajJ 3-ll-JU. Jl-U G ^jSL _iy_3E-4 V 4HjLj 

«c_j jjK i tihll)) yJjJLtl jl fc>UI JgG < mIj 4jLuu j-aVI <j_uj.i Jui] (Jj 4jy5Ls 3jjj 
(j Ij (yujSLuyjy^ 4_!Ls La (j I ciJJj Jlaj 4J C.u ll 9 t4jL_ulj_ij 4lbtJ 

I^ILI,,, _i Jyj CjL La_&L ly-Luv (j j 4 -<_u-uSL11 CjIj L_A (j_*a . 4_3 _j_ 3_>. yloyAJI 
(_yy5 <_jL£ Jylju j- l L J U. (^Ju-salLlI ^Jl CjjjL^ 

^yaiiw <_yJl ^jLuJI (jy£j 4 _j£ CjJijJ (_yll CjIjLjlII ^yaJLJ JjJju ^clb 

J_*Jj ♦ (j-uj) <m I t«M Jl_Lc ^ujJLJI 1311 ^LLaJJI 4 33~ a L$JI 

L^i yAJU. SjuLoj-cj 4jyLaj $.ljl 4 _<_o_u5J! ^Jlc. jofcLi ^_ji^I 

^yi! <r<» i a 1 ^| a A1,,. 4jyLaj ^ya I !«Jl_A tr* ♦ f a (j I 

JlIIj . ^PdjVI 4^y>. ^yil yj mM cLL£ ^yJI yu5JI Jjl Jj ciJLIj yLL*. 

^ysyu (j I L^jLLu ^]ya {_ya^ Luyjy^ 3^1^^ CujI^ La JlIc. I 4_<_u_j_t5LI I JjlS ^Jj 

^J-Se-Ul c_jLAjVI 4ji 4f, C.<-4J L-3-t^ ILSLaj .BjjUaJLlj 4_UiI l^j i-vLua 
4 iihi-v i 4_3_t2a_£. ljL5Lb I (j I t L^cLjI ^y-L. 4 < im II Cjy>- ^yJI 

y^U! (jj_<_u j_3j I^j-ollll (jV (>j mi 3 L^J L-JtSo L^jL^tx^l 

L^_)LLaJLo 4 < MjKtl j^yayaj ♦ JjJL>Jl 4J QJ)^JJ 

.J^ jlaj> 1^ L^jjcPil jyiUUl ^ ^ JU 

4_3JLifc_A dLl^j 4x. Ju-LlllILl 4-t.u-uSLH (^fj C__^.j_cj- 3 Ju Jl>- 4jylaj cLL£ 
>L^ t»l 4 Mill ^jJLjuj 4_U1 Laj JljsLjj LL>J1j 1^ AC 0 „vAn c_jL5LI1 aJLO] 
(jl ljjjL>. Lj mi JlS 4j 1 (j-taj ^1 jl y j J - JLv- JI (_y<J56J 

Llj (jJju (jl A a (^V (3^a (^yfc-a (_^ (J- 4 ^ 

.ciilj Jyflj jJj (_y^ Jl 3JL ^ 1 < nj (jl 4 _lLc. Jj CjjjjJLI 

L^j JLs ^yJI 4-jyIa-xJl 4^tx^ Jy>- CjLLj^/1j J_a1 yAll CxJIjj (jl Laj 
( jr i^. I4J (jJy^LUl ^LaJjtil (j^ 4_cLa^>- C-. « -t-a 35o ^>J_A dowlj Jjylcv (_yi^5 
Jl_j_jLj j_L_j J_3_I (J_j . (_yL lII 4 1 mj Kll (jl UL 11 (jLtU (j^a ^CjJl 




1*1 j Vail pJLaJI 6 jib Lb 


-1548 ^Ij^*) Giordano Bruno . jJjjj-j j-jIjjj-ljv <U_a £jL_u I jl». 4jj_LuJI 
<j[£ La-3.4 jlsIj 4JLu2_>. L^jLjj a 4_u^Lc tl ^J| (1600 

^-tic 4_j jJLjj (jI£La ^ ojjjLU (jl VI tiJIjuT <L_u_u5Jt JU.j ( j_c 

BaLjJj C^L^J 4_uV-£- ^|j <j| ^-<bjj.} <j-A j^aJuJIj 

4IL_u 3 jJ, £Ojlj 4 _jj9JujJI 4_uJla jjtLduj 

ciL15 Jljlj j_c. I 3j_tfli_c. i~‘ ^ I Laj . j_<bj Ij9jj». LbJ lsu (Jij^>- j»l j-C.1 

jIIqjLII ^Jiitlu_ul LaJuu tillij jLLJLv Ju ^ jr Lc JuJ l>- (j-* JJ-* J-6-^ (jr*^ 

(jL£ jl^J » 5_j^_L_j cjLljI (jr ^ <(<_jj£L^LbJI)) l-jj 3 II 

L&j_lc.j ^jIojV! (jl ^j-A 4 _j£.Ju La ts"> jJ 4 jI 4_jjjJojLju ^ju/jSLujjj^ 

4-t5v-L (JjL-oj J^.Ij-a 3jjbjJ! <—*£j£Ll CxjISLI ^j-u-A-tHJI Jj^. jj Jl 3 c_t^ Ij£JI 

(j-u (jl£ j_3Jj i4_IjLiAj j_a-2JI J^*Ij-a (JjLa_5 
(js~\ •>> JlJ jl L^K 4 _j_jj_L_j 4_st_us L^_j C«-lTlj £)l £>5 Laj 4 L < »j V ij\ jLu^.L 
«c_3j*\ < ,ihn» c-jj. 3 u jUajJii fj. 4-lL. j_LL3il jjjJL 

J : A< ^j_A^_J| £)| 4_J _}j»J La ^ ^ ^ciJIjLjT |jlJJfc»JA 

jUa-UI j_jJLjJL>. £jJo*l LaJ lIc JjtiJL dU5 Ju9j t cCb^_L_j 4^t_us cjLjL 
(jl L« .j-a-UI JjLU^ JjLla 3j-AjJL! <j! 1611 4_u_u ^ c-jjJUI 

jjT ^j_a 4_A^>*Lb (j-u4 _j^_Lj 4_^_us 4j Ij j_ lLJ L>. 

Ij a < n i < C 11 L>-j ^ a 14 ' j « 11 ^_c. ^_<a_<_uJ j ^ (I* < j*v. ^_<a~<_uJ I 

^jJLuil J_L*J Ljj IJ Aj3j ji J-JJU I JljJLaUJI 

VI (_^LL^JLI 4jL^j ejLbjVlj <>»VI 4_^t_xlij c_Ll^ Loj .^jlSJl! <_jL5LII 

4 mi j II j_<b 1 ^ 4 . L^jjJ Cauojj j-lLlILw jl£^I > ■< ^j| 

jLlIjVI ^yil jjAjJLv ^IjV ^jj-usLJlI ju Caccini, ^ m r ^ISLlLlajjJI 
(jV dJJLi]| ^LLc. (JjLaJV. ^j_A JljjJlI 4^jJLA Juua2j ^La-cuJI J L. /11 

(jl L>j Mill (j-® 4 _<jjJu^JI ^ic. ^jLj Liajl |I Jub (jl^j 11 Lajj>. cillj 

■£j-u2 Jl 3^ Lorini. er -ujjj <_jVI La I .^JlscJUI a L cjLuJoLjJI ^jlj 

. 4JLt_A V Jill! ^IjJV. (j|j I jL>Jl 4-AjiLiU J-d-JU. C-UbjLA ^)Lj 

4_jj_Ib_j ^>*l-£j ^lj ^jl VI Fiesole, Jj mi j 4 4 3 U ) a i. h 3 > »l ^j-A Laj 

. 4_H_<a-£L^-A t , I L. j j I / I ^ 4_Lj_^_J £*|j ^A-J i J-li-JLw aIjT 4_3_<_uJJ ^jjj 
4_<LaL<jj| llij-ib L^_aj ^JJ Juu Lajj Ji2.Ul5 jl <>»VI 4^%.J_A CJj-aIu-uIj 
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qmjJ jj LreJj pj i QJJ^ Jlj L_uJjji^ 


4jL c UlaIjlXI <^1 (1621-1552) Paul V 

4_i3 j-C.^jJI cJSjJl (jr ^ Lajj 3jh) cP! 

j j4" . j) j Ij IL>» JuId 4_!jVl £_s_3s_i ^jl_j Pisa !^_u 4_ti£L<_ul ^-Lt^ ^J] l^_<_u 



4^j_*_U ^j- 43 ^ ^ * I JlA Jl 21*3 (1621 -1542) Bellarmin. (j-aj^Lu 

<—c_us J}L>. (j_a cdJ5j LoL». ^JL*JI Jjl^cj (jl jjuaji ^jJLjlIIj 

4-c.Li^M ^Jl Ijla <—1_La c-Jl2 ^ JjVl ^jLu 

c-jLTlSLU ^jlajLa-a L$_i3 Jijj La £)!j <Ll1sL». 3JljJl>JI 4jj_laJjl ^j| (j \j 

4_j_9 ) ^jJ! ^JL*JI L_tu_a^tj-L^_ l 3 jjj La jJ 51 (j-ujuiU 

c-jVl Lot .^ * a I j. mi jtl <_ 7 i£> VLj SLpJI e_5j^_L> cjKJ j L4L4 J 1 a h4. a 
JV! (J^>- ciJLaJI V^LLb ^<u-o^5 4 j j i?tl ^jLj juis Lecazre j15LjJ 

jJ 4jI jljV.b 4J£ ^Jiil *Lb 4jj_la_Lll ^)Lj £ju La-Lu 
r.jh^ LI c_t£lJ-5JI ^j-a aj- x jt^ q <1 4 M i l l jjJ lj b)' 

Vj miU ^-jJLftllll t_<_>.Vt 

Luj_t2J Vj ♦ 4-t-Lua £_j J_) L^jLsjlit_a < ^ JjJL^JI a ^ L^itJjlj 


4-t.a-uS<LII 4 -LJu (^jJI ^jj 3LuU! Lbfc 


2L^j3l5Jl SLuxSll JU.J^ ^^SJUJL^II 2LS1U1 ^ 


^jJLl ^_a!j-3e_4 JlSJ t^yUu-^xUI 



L^j j.2.1Iaj IjjI^ a_u_4jl^ CjIjLxCJ CjL$J£ Ij-griU <^»l (Jj-J ^JLaU (jjjjliU 

« JuJl>J! jl£b! I JukL>. jL>JI Oj^-lU a , -A\ jj-* 3 (J^ Lr^ 

br\_c.j_jJ,l (j-£j 5bill ^lc. Ci nIUi ^Ilil ^SLaJlj ^L>JVI a_j_uo ^llLc tiU^s 

(j_c Lgj ^jI (jy iiJI 4bjJ>JI ^ <»if. 15Loj t<-dl juT 

(j-5Lj 5 I4] j-tiuj ^Ukil juJoLcj ^JL*JI 

(j Jl ^j-uLlII (Jj <7 r. 4_LLslit_c ^ULlII aJjUt_c abLb 

a ■ \^ A 11 ^yi-xj oj-t^ L-Lq ^j - 4 ^uijJLjj 4 a^j ,U \ 

LuLLId Jb ^jJI f Lti! jLU! of VJ ^LJU. ^1 



\all (qJaJI 6 jitlb 


. 4_ulj_>. 4 JL 4 J*. LujJj 4~» < nt-> L J_Jl2j SLpJl CjVLse-o ui ^ylc 

Lojj Inquistion 4 _ 45 Le-a ^Lol ^jIjJL*. JjHd Luk ^mii V LlIaJj 

(y Cu- u^j^i 4_<_ulj_i 4 < mjK II JU.J 4£.L^>. (j-A-C Juila .1615 ^Lc 

J-^cl £)l Juuj t4JjL_oj Cr^' 4 j mi 4 Mitl £-ILJI 

Ij, g mi 4-jl^Js 4_<_ulj_i £ VJ_A 

j^J.1 JII<1 Mltl (jLj 4_U-bJij! (jl )) ’.(^yjLj U (^yl^. 4_t3 I^£jJI 

4-jJ-jjJI 4_j_^llll ( j r a 4j1sL>*j 4^L^v Jj->. jjJj V L^JIj 

^pDjVl (jL 4_jjlltJI 4_u-fianJI Lai .4 j>.Ij^d ^j-oJlSJlI c-jLSLU 4_u3jL*_4 L$jV 4x.Juj 

4-J-^.l—lil (j_« 4 LLLv^ d 4- / n (jy-g-S ^U-^-tTaJ I (JJL>* JkJ La_sl^ C<-t,0-J 

1_(_A .((J^Vt 4_ujjJI 4_p*LJI (j_d (jLdJ^LJ 4_u3jL*-cj 4_uL_uJLi]l 

^J1 ^y>.Lu ^jJ! d.A <^ ^ aVI I ^j_u_oL>JI LLJ! ^.t-Lu 

(_y-3 J, t4 rtl ^ILjJ ^ - li - lJLv- (_yjLd (jI (* >ltV4 t4 jL^1 ^-lLJL>. 4_ufcljLd 

j-^_lLjJL>. d CLu cj i^I i_jIl 4I1]I ^£^Lt_xa ^La I d~ j ,4 a 

j • tl ^j_jJl 1| JU.J j-^tlil 4 1 <h 11 JU.J JuT ^JL*JI 4}3^£, 

(jislj-d (jy^- J L>. jL^lal ^1 4^^ljJLl lLUj ^LjI JlSJj . 4_tjiiij 

L^j JLs 0jL5Lsl £j£. ojljujl (jl*j (jl 4 _uj c—JIIdj 4lbjJaj L-dJt-uaJI 

. 4jL_u!j_} ^Lul L^Ji ^yliil ^jLuJI J5LI Mill 4jj^-c ^>- 

^j—4 I ^ *) I ‘ • <<l 4 _IL^uj ^ 1 c, 1 *) I jui3 De Lauda 4 _i_u_i_tSL! I J_>.^ La I 

^y_HJ I 4_45Le-a q^s^jlu j- lLJ Lv. gOjj I l_^L>.j_cd j-olj c LLJi 

* Ui jZSLj 4j!jT frc. fj La o^ J^' 

: Jj-5_1^ 4 jIjT ,j£. J^L»J jjl _j^4JU" (jdj jj-^3 

4_tl^ ^ 1 VTi (jLj (ciJj-dG) ^j_o JidJ,! ^4 j>JLI 4^.LaJv 4_^15 j t LLJ I 4_u_aj Jl3 ^_<jjL)) 
Vh .ciJ^ (jiajVl (j! jl L^j? jl joJLjiJI j^j-a (j na «~it! jj! (j-C' 

Uki!-(jl£ La Lul^-^aJ (_^l ( _ r l£. Lg-t£. J^lajjl jl Ig I "Jjj3 tilajlc. JLi-lj 
iJIxjC <_l!^L& u- Lc. jjL>JI jIj^JI ljufc La! .«4_iLl£ jl 

.4j j»j^L uW *■'6*~ij till jJ £>£, jij jjl ^LLiJU. jjT 

j I^a (jl Laj 1 I 716 4_Ljji j_jIj_± 3 (jja (jj^ mi.IIj ,jjj jLaoJI (^ tiili (jl^ 

<"■ 1^*1 il tiDj (j-a Jl»jI (^1 (_, < i i jKI I £aa»J.I (_, <>1 a (_,l3> (jlc.^jjjil tillj ^,1^. 

4 I iin't (jjiaLiJI LlLJI l^tf i_kJu£j (jaJ-II iJ^J L^Llcs (_yall “ijLujJI 
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b L&jjj^_a Jjjv U ^Ll3j JjLSJ! c-ufcjJLl (jl ijr Li 

(- ‘ AJlU ciJJj 3^_usl_La \ c. lLUjl^ 4_3_ujJI C< is~t) JusJj . 

J_a-C JU^.1 4_3 _jjjJ1 CxjI^I ciJJj^ . 4_<_ujJ lj ^Lu-aVb 

L^jj-usl_La jl I Jjl Jj £_La ^_i IjSLaj . Ji^Jj 

4^u_jIu£lII 4_g£L^_a £)_a (__<->■j-gj 1 ^^<uj ^j| ^yil 

(1630-1571 )Kepler jJL£j ^-lLJLv. 4_3_ujJI 3jLiJ ^ J-c. ^j_a 

(_p 2 >jVl 4^)J>. (jl Jl^Jj 1 qg IjSJ L-Lg-tlo L^JL^C I <-LLJjl£ i^j-LjuJ £_itl £)l VI 

♦ bbbi^j 

gLstjl q-a ojL^ajlj 3 - J - J U. 4^1 jVI j-u-o Cjj3|jj £)! Laj 

jl^>. ^JSLcu hL£ L-tliSLj j_A (jr^>- dll JuT L>jjjl Lr^J ‘ " ^ ^-ILaJI 

(j-JjJUl (j\ I 3tl (j-~uaUa-lH 1 jj* -ij-ij-llj ^LLo-^* 4_j3 ^^j-au 

(jyJlil Jo^J£Li ^lLl^u «ul ^j-LcJ $ ^j ,,j ^ A U, < 1 ^ ^ <>>j 

4_bljua JlJljj . c-jLTlSJI j_i_Laj ^g < <n I 4_ajV 4 < <h iKtl ^S^a LaIjj 

i_j VI jL£Lsl £_a Jj < <i*m 4_aJJLa l-jLTlSUI g <>»~j I 3jjL 5 e_a LLsjj^-iIj 

(jy ic L^jLj 4_aJlSJLI Lai . 4 _cu_3j j_lLJL>. ^j-a 4_*^j-aj Ricciardi (^J)jl j < <|JJ 
^IojLjlj V L^b 3 b^J I CjL?tIa-t!o 4-t^-Uj-j^LII 4j^Ja-Lll (j! 

4Tt-uij-<I>j 4^ JT ic. Jlj^QII ^ J^jdl ^j-uc--<-A J-a-^jl^ j-5cj ^ I 
.^j_u_aL^JI LLJI ^j_a CjI jLiiujlj _5 tl ^a^L^-a 1616 4_L_U 

^r\_>. ^-jiaJJI ^-L^-aJ-a LvL>o 3 -lLJL>J Ijla «3jjL>d,I»t_jLi^ jloJj 
JlaIJ_ il/ 4j^Ja_(J (jjjLt^m! 4_t^ Jcvj I 632 4_u_u 3j-a (JjV 

c_jL^LII b * ^ ^Ull 4-ajLaJLl JJLoj ^a-Ij jl" < «>? c-.«-A jua 4-%-us ^If. 3 JljJ uv 
. JuJl>JI Ull ^LLilll 4 3j3-v ^lc 4_Luil j 4Jt^oljJI 4JjVI 4_C-X^ (j-a 

JLvj L 4 I ^Jl^II (J_a I jLj^_a 3 JuJl>JI 4jj.1o <11 C^u-uH^I ^jl La 

^j^e_^JI ^Ij (>* CjjIj 4_j3 (^jil 3j^b L)i^l 

0J_A ^ ^ ^ t jl t>aj (j 1^- u - L ajjJI ^jJI JL>-j £y* 3jJ»l dJ-A 

L>a a"b Urban VIII jj-aLilJI <jl_jj_j! bb^^ j .3 juJl>JI 4JLo^>JI 

V 4_u_ul_La J)jj JlS 4-g-<-ul ^jV j - ii - iiLv 3juJ lj>JI 4 i g^a-U ^Jlusj 




1*1 jVail pJLsdl 6jJtlb 


j!j Ijlc_sLuSLJI juils «3 jjL>JLI» c_jL<£ L^jJJ jLful 

4^>.VI jjL>JLl ^jL-ui ^I (jia^jJL l-ijj a 1 ' (j-aUJI (jLj-jl LjL^Jt (jLtoJ 

(jl (j-4 LLJI 4__UJ j_C.JlJ La ^jLs ^jp* I 4_p.Lj (j-aj 4 _lpL ( j_a I JlA 

jJI ULU dLti» j_tlDj-a JlS 4J£ Jp>Jl jjb (j-ujuii,! c_jLiSLII 

.Vjrtt a-3jj^jJLl 3jjL>JLl c-jLJ! (^!j 

4_jLl£ j L-w 4JjL%_a 3jJJ j_lLJL>» ^ylc. ^4 jIJlj OjL£ 
jLlIcLj 4 a j 3 f. 4_JjLt_a lLUj <j I C<-p L>^J Jjl Ju J^». jl 1/1% 

jLtpj LjjjjI aLstUl J t 3tL Cjj-tH-iTuI JlS ^bs^^jVl ol 

JjLLaj ^Lc. 4_i3 ^^pJI jlSL^Vl Jjljuj c_jL£LJI aljuli ijT lc. £)jJLpL jj^LlII 
(-HJjj 3" II 4_a^Lt_a ^Lal Jjllil 4 _jjIj 3j»a j_d_JL>. _}Lc LlA 

J_pj . JljJlp yA (Jp-jJI yS jJpill jLju ,j \ <Jp-V 

JLpjJ jLjShll VjL*_a ^LllqTJI 4_a£j*_a ^La? Benedictine Castelli 

4-«-u-uSL1 1 ^-jJLuJ-^JIj Laj-L-pl3e_a (jl^ ^xLjJLv. <jL) 4 -<-u-u£kJ1 
J-L-LlJ Le_) j j r JiSjjJo J-ih >Lu-LU l£~ JljJo O-P- jJ_iiu.il] Ll C^L 0j>J^P- 

lIIjJlJ ^JLjlII JjlJj . 0j_a1 jjplll ^LLjJ 4_a^*-4 ^Lal dlLi Jlju 

^_p.| 4_j I liJLukl-j 13j.i.a£j 4 jL&I ^j_a ^jJLJLp. 4_jJI ysyau La ^£Jua 

0$\ .jjpu t L?» La <L^J ^ l^lj 

i^a^jLaLa-a 4 jl^j ^Lal ^3-pj Lt-Pe-<-u ^j_a ^_<_L<-a] 1 

tc-tPe-til ^Jl_j_j 4_cuJ.Ij ^^-LlC ^Lal JjpoV! Uj 

. «VI 4£j-p (Jjp- 4^.Juj 1 U’v (j-a t-r^J La j-3IL>.|j 
J_*J 4 1 Jl_A j_t£. Jj-3j £ j \ c_j1_AjI 

^>1 * 1 JaJj 4jjLJl j£Lu Sj-jLc. 3jJpj ji^llll 

Cr^- c>^J (jj-i ^J-U (jr^ SLjpJI j3l 4 jI 4_Ac Jp-Lj (J^-lILUI 

IXjjJic. JljL_oJI j^LoJI ^lla 4>jLp£.L» JlpLj (jl-JL>* 4jI ^yic-t 3 

J_a I | JLC t 4 IJ), .,„u JLP. ^^-Ll j^JaaPj ( y-oAj c_j I JlC ^j_a ^-iLJL>. 4J ^ySjJU La 

^JLll Cj l_jj_La_LiI Calls’ LILLd 4-g-t^ 13 (j£j ^<U 4jIjJ 4>j£L a I j_Aj I Jp 

4 1 nj KH C^33^l Jjfc . 4 -lo-UJI jjplll 4 _£p.j ^j_a 43 jIj 4_jU^ L^xp^-C 

La J < c. IjljJlp. Ijulj CjJlpI ^-cLJL>J 4 , .ij 'K H 4_jLaI I jJaljJ! S 

4>Jl_5c_j ^aJLc jl i yc. ^pulalll ^Lt_a jJ_uj <- >miJ (jl 4 jj_p*I 
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£)| 1 ^ <L>oL<_uJI ) t t 1", -s- j | U>J <1 cJuJ I JuJ_a 

it.\ aUH 0jJl». ljL>. (j-AJ jaLlU Usuis’ JlS 4 < 11 j K II 

j_1a 4 < im K tl d<-tSL<u JlII pjtj . LaLaj tilli (j-uSLc 4 JLuij>JI 

jl_L>»J cdJjL^j Jjl JuJl (j-a BjjJ O - '^ - u <_jL£ 

4_LLsj 4JLuL>. p / n <7jj 4 _j <j_AJ j pJ Ij-a I (j I ^- lLJ L>» 

CjLjLjVI CjjjIjj Juil^ ♦ j <oJla! ciJJ5 <J£JjVI pLaJtl l-La^. 

I L^_3 . L^jjjJ 4_uL<jj 4^jl>. L>jjjl 4 V a (jljiL (j_A 

Lr ic Apology for Galileo «j-tLJL*. LcLs.})) l-JiSLj Campanella 5 L_uLlaI£ 
4_j_4_LjlJI 0jl£j3| C-.<-U-aJ Cj|juA £_U_u L_tJjuuJlj ^jjfc-<-u-U ^ySjJU 4j| ^)_A piLjJI 
«bl 5} pJL*Jt 3 JuJl>. 4jl3Jli dJJIi Juu aL>- pj . 4 _ujJl1Ij 4-u-ulj > ntlj 

j_il_i (j-u^SLu^j)^ 4j^_laj L^j Q.a-<-uj 1 ^ylll cJiA-uaJI lLLLi jJij £)l La 
CjI < <1 aHI 4jLLaj 3j,j^ Mill 43MiUI 4_Lul jj9 C^jI£j 4 <?l mi $.tj t CjI^jLlII J luj ijy l\ 

.^_<_ulj^ p f^K, I4 aLlJ VI 

(j I 1 jJ j 5 L^_jLj_LUj 4-<-u_l-L5kJ 1 jj_>. ^j_a <Lcunj jJLu$ pJLu (J_& ^SL!j 

p i ~ mi I JlSJLs i j_jJLjJ L>- j I ^j-oj u^a (j-A (J <^1 °> Lj pJ ^j-u-a-A 
^>j-aLj Stuttgart CjjL>o ^luj m < ^ miK tl q nl^U ^j-A Lujj I^_j j_>o 

. «4_j>.IiLcuJl <LjVI_p> ^_a 4_aLLa ^ ^u.u.11 4^!J_A_AJ V» ^jLj L^j^ 
.((^j^JlaJLI c_jI^LII ^_a 4_LaILa pJL*JI Jjjv. 4Hjj_Laj (JjL5ej» (jlj 4 _La 4-t-u-Ll^JI Cj_lLLj 

j_jJLjJL>. I jJLu^ (j ^-&I jl^I Jj t jl>JI I jjt jlIc i—ksj j-*Vl c«-Jj 

J_JL_3 <-< i a f. p-3 4 jIjUj 4j j, ^ Mil 4 _<_u_uSLII Ct--vlj pj t4JLs (j-A 

delta Jss^JLtiaJI (jt ciJJj ^j-A 3jJ» 4-ij?e-t-u ciJJ^ 

^j_A lLUj (jL^ ^ hi II pJLJI I ^1 ts~>] ^)-A ^ 1 C 

4-j-ual —a t~> 1p_L*JI 3 j_u_u_a (jI ^ 1,1 liIjJjjLSLII j! d<_iLUa3jjuJI 

Jl^ .JL^j pju9 LajI^ 4_jLajVI C^jJI ^ l^ij iM. ^ 

JHaI ^j_A tpJL*J! !jij_t-oLj jLj^ ^JLvj 3^HnJI ciJJj ^j_oLlll (^-1^- 
Bradley j-» j (1743-1656 Halley j ( 1727-1642)Newton 

tiJIIuT fj. jjK <? ilj aLaJL*JI fjj* p_Aj_t£j c^_ul jlUj i (1762-1693) 

.3jl£! 42.^ 3jjju>JI 4^U]| 

Ju>JI I J_A Lb CjjL_u pi*JI 4 cIca!^ Laj 


- 



\all (oJaJI 6 jitlb 


j_A j $ <''< I j ULU s'" 1 > " A dlj JlJU C-lS*- ts") I jjaVI j I ^jLHI ^ jJLs 
4_jj ££jL 3JI j < j_3J ^_»_j « 4 _a Jl3jj ^aJIaJ! £jjIj 3jJL>* CjI_5s_ 3_»-^ Ijj t->,,, 
4 3 j 3~v 4jLjiaj Cjlj Lplj CjI Jl>»VI ^jxxa Lr k. jJj.uS’ j-^k J La 

^-(IdULI 3Jl_4_c.j 4 < <mK tl JU-j ^LaI j£L j ^aJ 4J)l_£ 3jujL>JI 4 _j£LLJ! 4jjla_JI 
lJl3j_a <—3jj9jJI jl 4J ^Jjx^dLla j^LcLjj JjJl>JI ^aJaJI 4 3j3^&j jljjaVI 

4_jI ^ 1 ^ clUjl^ ^aJ JJ_aVI .JjjLAJ J*> I ^yic I till JI jLoJl 


4_aj^>J.I CjIjj mi < 1 Ij 3jj) 1 <—JtSLIl 4 _ajLs MILa dJjjs La^ «(JL>. 
JLa^-I 1819 4_u-u Ct h a <<Vj Ju9j Lfc.il Jl£.L> jjj9 <J1jL 4 t hjK II Cjj f, m> 1 
Juu CujJo. 3 JlJ Jl>. 3L-uLa (Jj-3j (j! ^j-lj±C. Li La 9 J.J.JU.J 
Jj Min JJ)' JJLLa . 1820 4_u_u 3 Jl».Ij 4 '< i <m dl!i 

^LLaj 4_j^ JjLu ^L,,. i a LL^-Lajj cillail liLujjj jjfcj-Canon Settele 
^aJL-xa 4 3j 3*>- 3 JljJl>JI 4 & 1 3II 4jjla_JI jL> 4 _i^ jjslj j^jSL- U jjj^ J-lC. lLULLII 
4_l^1j_a ( j-c JjiJxJLI jjfcj Anfossi Cr xuj_3_j| j_jjJI J ->-j (j-* La£ . L$j 
3j-a (JlIJJlI 4_*jvIjj Juu VI c__sLllSLJI *^L> < a < nil jia^j jl VI-CjLcj «L> 11 
(jlaj-S C-<_jL^ jJ La^ (J-q^SLujji^ 4jjJa_Ll 4 Hj>JL*_a 

ciJJj aIjI Jxt-u-u jujcj /aJj . L^j ^aJLxa 4jaIt. 43 j 3 ^. LajLiT^Lj V hypothesis 
1 Juk J^al LjLJI JU.fj puis vn J_»lxujl Lr^l L^J-^- 0 

3j_a JjVj j-^I j-«VI ^-a^JU (jl ^yt-u- ^ JI j_aj>JLI ^1 

^ J? _b 4j^_Laj (J-hjjJuj J^JI J_uxuJ (jI 1820 Ci i tir.jl 16 jtjjLtj 

. 43jIj 4 3j3-y Lgjl JujL>JI ^^JLaJI ^LLaJjl 
4-3-tlc. 4 -lIc. LjLJI 4^^Ij-aj ^ < <i II ^aj>JLI jLjI Jl3J 

aIJ-LI ^j-ua^JI La_ l a ^ » 4-cxJSJI Cj Lxu_o J_a ^LaI ^aJ Jl u lus 

4_A^t_A g 1 < >s tr i J^l 1822 ji j a" »I It I I Ljr *2^ .^aJaJI CjLjJaJj (J-2 aJI 
Uj^Jj J^ulil oL3J j^jVI 4^glLu e^JI JLa^VI 4jL^,) :jL jl^JLI 
. (( LaJj LgJ ^JAutA ij\J J_>jl CiLJI aLaIaJ JljLcoJ I ^ijJI ^_A ( Jxu3j Laj 
jLj ^inM VI c_x3ej tjlj-UI clLi j-jLxJI j_uj_u LjLJI jl3Jj 

La-Ll>- I8354_u_u CjaL>- ^yX>* <—Jjuju 4 -lIc. La Cjj a" > »l jj-aVI 

(jr lJI 4 _a_jL 3JI j_A jlaj^U 4 -uLlJI 4£jj>JI ^JIaj ^xll C-xi^JI »1 a m»I C.«a^j 
. L^jaIj^ jl L^1 cLlL> jJa^oj 4 
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6..i, •a .i.ui n II 6 uujluSJI 9 pJLaJI 


4-<-u_i-LSx-I 1 ^La! 4 _jLuj jl <1 (jl (jjl Oj J_>JI 4_us^L>- 

^ i f. 1 ^ ^ J < cdj < 11 i Qtr L^jLJl^OJ 

(jjjjLl VLvj (j_ajJI j_a Lr k- CjJl^I Ju& <L_aij ^Ltil Sj-j-ccla Lai tJ^UoVI 

Ijjlj JlII Jj *3JuJl>J! 4jj_L_l!I <Lse-u3 Jl£Jj 3 JljJ uv (jufclj^j tiiKi Juu IjjI 

jl^£> . L$_j jl^_c (J_jL_u ^LIJ (j5L 3-tSLla cjLj k n lj^L>. cill 5 

4im (_^_3 ji < 3 juJl>JI 4jjJa-Lll t\-zz-uz> (1846-1784) Bessel <J j < <m 
The Parallax 4IL>LJI ^j^seii] ^jj^IIaJI j_uuJL dJJLUl ^JL. ci&jju La 1838 
^ (l868-l8l9)Foucault.^5j_a Cx_ul o_3s 1851 4_u_u ^ La! of fixed stars 
^l*j Vj . 4 £j->. Pendulum VjJuj L$-i 3 ^ jiir~ > »l 

(jl ^1 j_st_(JI !jlj& (^ i r. aL>- Ju9 jj_a jLJ (^ ♦ j \ L>11 jj) t*H11 (jl^ 151 La ajJ,l 
(Jj>.j iSj- 2 ? 1 ■ 1 ^ . L^Lkll 4 _jL^_J ^_L*JJ J '-^»~I Cj^Lw jjLdJI 4-jjJr < n 

1852 4_u_u (^^ L^j15 4jjj>o- 1 (jLSj-Secchi ^ mh <» 4 < in Ktl 
^-iLiJLv. c_ijUo Cxjl^ I^ < “A * aJjjJLl (_^j Lajj ^jl>.J (_^ dJJjj 

La (J-l.3 1_$j JLa (^pJI 3 JuJl>J! 4_j5dA]| 4 jj_L_lII (j-*J3j «LcLjIj 

(jr^“ 
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4 I f. ( jLj-jLSlk:l Ju9 CjjIj lit 

GiorgioLj^Lp-»L<-o (jL^ ^1*J1 jjlaj ^Lol 

^ mi 11 (jia-ju L_kJUt_c c-ufcj de Santillana 



^jLj (Jj-Sj . L^j r,UU»t 
c—knil (j-«j LjL^Jt Ijjj-uaj (^>.jJJLl 

Cy k.- ( jl^£.Vlj JL>-j (>» <U$tk 

j_A j_udVI l_4^j « <<^G a fd*U aljicl 

4_L3t_us I^LlII Q^jjLo ^jl (jJjJI ^ J-A 

1_j_cLLd £)L£ ^JlII ^ aUfl jrl-Laj a < -•* ' ^0*11 

3->j OJ^ (jr^ <>* J-*J * (*-*er^ 

ciJJj ^lr. LlII JuT l" ft U» 4_ujJL*JI CjIjLuJI 0 1 —>0 
1_4^ ll! ^-Ajj_ua3 ^3JI 3j->L*JI BjJaJil £)l Sj^tUI 

t-djU♦ 11 aJU^ LuLv pUlt *1 jlcI 1 IjjL^ jJ 

.j tiili C^UL>.| 

<jt J^Vj (jLajJI dlli LLi* (jy lc. £)? 

^j-jjiJI^ ^-UJi ^IjulII Ll^jv j 

JljJljv c j_a <±^t_jJI Lj^lJu Lj}LjIaL_o 

d j <>» A ^ Aj ^JljlJI £c_jjLj 1 A. t ^ /T. 3 j_j_^oI( 4_uia£ 
,4 ( <m Ktl 1 4ZL)ljlj^- lLJL>J C-*j^_>- 1 4_a£L>Jll 
4_J-J^ ts 1 J (J_uJ^V—LJj-Jj^ JL 4 -C.I (JI ^Jbtj LULlI 



1*1 j Vail pJLsdl 6 jib Lb 


Jl_Lc ^ ^ U jJJlI 4_bj)^_*_a CLcjI^ 4_ul_uJI 4 £j^>JI Mill 

. LiK-^ti I Aj L, ' L^_jJ| L> /j 1 jjL£ ^j_oLcil £)| ^yS> ^C-J^ I ^yJLc 4_U_u ^yA-<-u^->. 

Cr^- (J-"^' CjUS. Sk jKflVl <jT (jjo (aaLjJI 

^-4-»l VI j>j_aVI ^_t^_SUJIJ C.<-Je_JI ^ Juj_« ^1 (JI-4-^-l 

JljJu>JI ^ ^ I a tl ^LtaJJI J-u-^LoILj ^LiVl 4 _jjju-o I^jL>. 
^-Lc 4 _*_j_i_L CjjL£ IliLa : jJt Ll& Lj (^ JlII Jl J-coJLs . 4j1 4 t nj <U-ajL U^. 

JljI <<i II l<?tl ^1 h >11 !j\ jjb ju£, c_jIjj>JI ? dlljijT llUAJI 

Ll^jLla IjlA fitaUkj (jl£j (1601 -1546)Tycho Brahe ^lj-j j£-u jl£sl JiUIu 

LaLta_j J_».j| dlj-J J-^-J-J (jl^-3juJu>JI 4jjJa-<J La Jo* ^j| 

« 4jj 1 g < nil ^1 < m^vVI (jru ^j-o j^jX\ Jloo (j^jVl oLl£ (jlj !j£Oa Ij’sl' 0 ! 

j»LIi_Lll jjV cdljj! BJljLuiVIj <d A , ,Al Atl £Ll3i3j j»Uij Lai 

jl »LjJ j 3 tl (j-3 ja-^jLjj-taj £ji J) i .i~_t (jSL ^aJ figjlf. 4 j jlLs i_£jj| JljJl>JI 

O-i 1" i <i~jj-aJI Lai i IL, 11 L^_(_ujjJl1j \ a_a j_3_i ( j J IlJ1 ^JjL-uXI £_a t_ i. nLtlu 

jj-JjJI (jrLc- (Jjl t-i'~ L^jl LajUa (Jjjj£Luj_i_5^ jlSLaV ^Oi3j Juik 
i_d-Jjjl£LII Lai . aLaJLauj (jj/JLaJ,! i_jL£L 1I tlLSJIj j i~itl (jjs V^Lla 

tfjLloLi 4J I (j^_9 LbjILa ^L>.j iJ k Ijlj (a^jLs 

JaJia>J! (_y£LiiII 4_aLLaj Ji^ l^jl^ ^jlj LbLi IjjjI IjaJ^ (ai^. 

4jLLi>. ( _ T lc. cLO^-JI ojl^ J-2J . jJal^jjlj CULLL.JI _LI 4_La 4 _JlSj«JI 4_OLj^JI 

O^jLijaj (jr^i i_<-vj"ii.ii* JjJLsJ! ( _ 7 SLLiI! jal la ill 

Oilj i>>LjjJI ^jl I JJh lXjli tiLtjkLj i Iga i^idi 3jjl^ ( J_j3j<JI (j£a ^aJ 4 j«i^i 
( _y3jl £jLiij| jl L^JjI i iia O-jl^ LjU icLilic. 4 -OLjj L$jl ( _ T ic. L^jJI jJajj ^jL£ 

.3jjij i>i tLj ^IjJI l^jal jt-i'il ^Clsc^ V tiilj jjla l^JjJLv. L^lII 
Sk lil^ .^a^SjO iJ k j^vl s-u+u oLjxaLjJLa 

jjjajJI ^jl uJ du V tillj jjlfl 4jl3f. 3j^aLiLa ( _ y 3 OiLOaLjjJI ^Jl£t~ i nl 

(jJLiJI 4juuu3 (_^jJI (_j^ (J-*-^IL i~ L^j 3-jl «~i i ,|VI ^1 L>J 

(j^a i~. I I k (jrjJI i—il t i iiVI i^-a «L-jT ^ mi l V Jlavil IjLifc Lti»Jj ■ 

L^.Laa (j^JI SjsJliil jjk JjJLsJ! ( _ ? SLLiI! jaUillLi ^^1 j*l a~i itil 

jLSLaV ' 6 j' 1 ^ ur*-> (jH-llj-tj-lj' ~ in~ jj-jJl 


^12 






.cllljuT 4 j (jjxaJj (jxlxl! (jl^ ^JlII (^jSLII *■! fc> >tl 

jm Mil (j-* 3 *L^xiVI tiJLiij -1 5854 _u_u ^1^jJI tj_ji_jJLv Lai 

L^>.j-Ls 3 JljJl>J! 4jj_laJjl (jl jl ur.lj *j (J-A I SjJa-Ll 4_aJLifc_A Sj-laj 
4 jLs Ju-oV (jJJ ju 4-t mjxi j_A ^j-uz JlxJj . t_jlj-ixail 

4_La c-.^>.j)" < <n (jlfs Jlj Jl>JI ^LLaxJI A \ ( j_ul_<JI ^L&l ^j^LIj 41 597 4-L<_u 

^ ♦ nij j -lL JL>. <jl£j . 4xa^_aJI 4.J (j-^oj <- < ( Mill! (j-AjJI 4_ul jj (jI ^Jl 

£.1_Lj ! 4_J ^ r 3 J (jl (j-5L-A-J <- j miLLa (J-J-J.} 4j JlJ (jr\J (jxxl 4_jl 4-4XflJ 3 jIjj 9 i _ r ^ 

VI (jl£. 1610 4-Lt-u t_ J^SLco-lLI]I ^I Jl^Tu-u! 4_1 ^A-l (jl ^_aVLi Cj-l^lC. 

ois£l>^VI 6? e^c^jVl 2Lo*Lai :cKlaU (j*xp*L, f Jiiv jJa I jufc JljJl>JI 
4jjJi_Lll 3-*■ ty^\ oy-L^c. L41 jJJLi (jl 3 -iLJL>J ^jSLa-i 4 _lL^c 4-Ixc4ij 4jIx 4J 
jJu-alj ^tlxILv (Jjl>- Ju3 4-4xij g-JjxkVI (jl ^^4^ 4-ulxII 4_p*lxJI La I 43 JljJl>JI 

LaLaxaI (jJj ^L^JI ^l^x>-VI I Jl& (jl ja£. .c±JI JuT (jj^j^ Mill al al»tl 4_a^Ls 

>U tnj Lr ^ 4_c j a mi a 4 a Kj 3j)Io-v- ^4] C-u\£ <jj j_!l JLxjJI Jx9 (j_a j^ju 
(J^>Jlj ♦ (j-A "i ajl^>r, 4 _jj ajxoj 4_ufclj^ ( jr Lc jlxu ^^l»4 3_ij Cxil^j 4(jxlxJI 
(jl£j ciJJj 4_4 x^j 3 -lLJU. Jl3Jl£ . Luj_c. Ij-al (j^3 ^aJ cJUj ^JjlxII 3_}j (jl 
4 JLaJj .31^L»_aj Jl 2_>. (j_a 4x1^. JljJl>JI 4^.Ijx>.I 4 xLs&X 4 x LaJ J-j^l ^alc (jyic. 

CiJJ j (jl£j jL^ (^Jl L4J CdU 4JL4XJ (j^A dJJj (J5[j 4-4-ul t M^v l (_yl£- (J^l (j-^l 

LaLaj t-dJxa ((_ ;r af) » : JLs da> Laic, j miT. 4jjlx» c-jj^ 1 njhlt 4^L4xl£l 
(j^_>JI tiUj j_La <-<3 mm^Ij 43JljJlC CjIjJxij Jlxa (^SLuj_>jSLII cJl.l£ 

Uj jm . 31 (>£^J V L^t ciLi V (^1 4, t j, UI I OI JlxVI (j-A x.lx^l 
(IjLjfc) (_ 7 -^ IjijJjj 3^ CjLcj_ixa Coj^ Jl3] .3JljL4x]I CaLj-IaxIl U4>j-a-> 
J J ^ ^ (j-3_s) tl^jjLcI (^yk. (j^l (jr^ ^ 

(j^_J (j-A 4_xJjl 3j ^ Ml 4 x4l3_J (Jx£ 2_>. (^jJI L> jL l 4-U I (^-Aj) 4xtkj (J-4^5LjJ^4^ 

j_3J .(jL^jj 4 _j lj-43 (jySLI.. .«(jjj_u5JI 4_aL*JI 4 jI£La (JjjI 4J5 LIj 44k 

(jJi_L& (j^Li ^aJ U (jSLlj 4 (_l1Jxa (jjj-u^ LiJLxA (jl (^jlS^I (_^k I 

.<(^5t^l L^JXU (cilUxal) 

j-kaJI ^L_La (jk LlLLs ajL5L^l_j ^Jjx^axll (j£. ^xixlL>> V 

4_4-4iAj ^jixlk. (jl^ jl3J 5 JljJl>. (J5J LjLlaj ^uJl3JI cjIjxII Ijx^lla JljL^I 


w 



1*1 jVail pJLsdl 6jitlb 


^j_uLJI J L» < d g -^A jJUlAjU Jj ^ 1610 4_U_U ^B C—J^SLcu-lITJ 1 I £j \ 

^jJI JU-jJ! (j-saAJ (J^J JlSJI^ . j_u£ Jlx ^1\ 4-tli c_jL>. £>£Jj 
j^>»T <n ^Ju9l LgJ.u i_j< tijhtl J}L>* 'jL> n (j! o^LJ! (j\j ^ 

V ^j| ^_£Jj <U_L3CJlII 4_l>»jJjJSkTJ 1 3|jVl 0 JlA J^L>* ^j-a jJaill ^1 

Ui>^ . J>oVl (jJI <j-a j-l*j (j? <tjLi ,jj9 IjJOa. llui 

(j-JJ (S-^J c5 J J^ 6-^ <AIj ‘t’J )^ 1 "j'~" (IV s J-laitl IjjASj 

4jjJiiU (jixiaal^JI Jls. 1 JLlIj . 3 j_lj£ 4j 3 i mU 3_4-l 2 dili 3 JljJl>. ^Sl3j 

^1 (JjJLslU j_lC ^j-c <Gl «GjJl>JI 4-cw jJjJSkTl! I 3JljJl>JI 

c<»L (-Jl^ jl 1 1 4j| ^_d_JU. ^cju ^1 o 3IjI ^LaJl^JI _lLc (jj£Lj 

3l_i 1 ^JjJ (j(j I J-1C !j l^_U^ I Jo- g. L^-UJ I JlIc ^JL*JI 

cii-tTail (^yC. <jIjj£j La Juul p ^ j p ^ ^ \r cJLljv (_JjL_uj ^j-a Ls>j_lC. jl J_^£” 

UjJ ^ - l L JU. 4_j aL>. j^jJI £JjIL».VI ^1 j^T i_<-a^ cillj^. i L> ->J I j 

j-l-LJLv JjvjJI Ijla LaJl3^l 4jjL3JJ CxjI£j ^j-uL-uVL j L., ,.j i ^J| 

c-cTl^ ^ 1 ^ j_jJLjJL>» U 4_jLj ^JLs jJl3 Jo- ^1 «U_L3tC jL, ,.jij 
c 3 (Jj_3j ijr jJI 4-3JL-Q 4jjJsaj jJLu ^!j 4 jL^ tfjlSLbl j)L>< t >jI 

<■ tl <S*t~( t 4 9- L -4 —t -U-11 (jy£ (J 1-4 3 J 4 C. j5j 

4_j|j) L> Mil ^1 3 a 4 3 j <; ♦ II jJLjJI (jl_j Li"i < <>lj . jL^lII 

j_j_c 4 » u>Vl 3 jl>* ^jLjijV! Ju c. j L> /tl 3* *«c-jj)^ t tihll 

J) U MIJ I ^-L ft J V a^jUIl ^ JlA ^jLj tiJLIi jlj . L-B\ 3 Ml JLfc-O 

jIS^? (jl jLu£.L» o \jJuv J? «±fcge-iJI c_jjJLoVI I JlA 4_jJLjl3 JjuUL j^l Jl^ 
J^L>. (jV 3jj->JLl jJilll 4JLu-i^>. Cxjl^ 4^stjLuj , ..L Atl 

j-llSUI l-B J) , r(L 3tl CjLjjIjJ C-u\£ JlSj La I . 4^_*_c 4 _Ljju 3^JV 1 

I 4 1 J < <)J 4_J I ^ Jl^. ^y—LJLJ tilij (jL^ 3jL^J-OJ 4_5t T L3tXs3 4_3£jLuj 

^1 JiitlL-ol ^1 ijr au_uJ . jj-oVI ^JlA CLcst-JI L^ILo-^Li-saj Jl3Hju 

4-jjLa-cuJ 1 ^L«_u^>>Vl 4_3 _jJL>. C-t^e-iil ^yic, 4-Luu L^JL) 1 L>^- ^ 3 ^jw| 
(j \ c. L^b S 4-tTt^ j jL,,.ji cjL_u!j_} ^£, 4^12 L^K 4_3_j_ 3_>JI ciul^ LU_L 
(^B O^jJI s- L^cJ I ^1 IjjjSi < 3 m'i^I 4j! |_^Ij lit sijJU 

i_j 3^ till V jlSJj 11 Jlj Jl>. 4 it^_i jj 11 iijJ. I ^-2 j L»jj («-*j . tiLi 






C-.<T(^ ^JJuiilj Jlj JuvJI LILLd ^JjlJ! 


. Lc^-tls jl 4_>. \jJi^ J)t-"> I Mjl 


^-lLJL>. *i!J lcI j_A J-*-di! U"* 0-^1 

4_jj_laJJLj 1 Jrv-V JijJl>J! Jl3UI ^J! ujLajJL] ^!JlJlL_uI IjjI^ 

j * mi 1_La <j-°j . jljju>J! ^IjJL^VLj 1 j >mj (jl (J^Vj 3 juJl>J! 4j<Ut! 

^1 3jujL>J! 4 _j£ 13J! 4jjiaJJt <jl jl 4 _j ^ jJ! pjfc> ♦ 11 j U4.11 \ ^_iLiL>. 

t * i \ 3 ) £)I 4_jl_tfo t—Jj)^ Mil~,lf ^'j T ( jv l La^Lj Lc^ L^j 

Jl>.Jj ^1 JijL_u ^ jJl j^LdJ! ^-3 • ^ Lr^ ^-“L) JJ- 0 ^! L>d3^J -0 

*^jJl>. Cj! li ^ajus3 Jl3V! CjLLs j_Lait_a L^_l£ Ci < n ^1 CjI r,< 1,1 Vj t4_j 
jljju>J 1 ^JL*JU Qj) i^i aLJLI i _ 7 Hi! l-^-JL-uV! jj->- ^_J! tiJjjj 
23^ JU.jJIciUjj? tJ ^JI 

! j\*y J-J 4 '*■ a 4j3 t (.<4 JS1 • ii aj 4 j U f. jj_c I 4_ujjJ! 4 U! t ntl 

^JL*J! jJiLiaj ^L*J! (^IjJ! uJQJ q\ < <<^1 <^1.! ^Lol ! <>»ji 4_u!4_^j_jJ! 
Sil 3 ! ♦ tl (—sLua.jl 4 &1 -La *ljj al-LJ j-!! L-t-UuJ! (J-A-Jj . 4_IL>.JJ JUjL>J! 

4 \ \ c. ^_^_j!jV (ji (jjJjj-J J-A JljJl>J! ^Ltil (j^K, i M4~U 

fJLc jl 1 U ^ ^ ^<;!r. lil L^c j-t^l! er^ 


. t_J 1 (jyic 


4_j! 4 l i 4 ajjjf L^ <-djju (jV! aLuj 

^)!jl_j_a {j ^s 3j) Io C-J)L^ ^j-jjJl siL^-UJ! ^Luiul 4_^>.l^ jl3^ 


j_aL!u j-l>. (J->»-!! ^L*J! JU.j V 4 j-$jjI^VI 3Ll>J! 


jjjfcJu Jl^jlI! cillj ^ ^ CjL*-aL>Jlj ( 3 ^ L* ^ jj-oVI ^yi! Jjfc 

j_jJLJUtj 3^^ jlgU <>>yi 3 ^ 1^1 ^' j-±£- «^lU:lJI ^3 >L< - u - xa 

(jloj) 3-^J SjLJjL^J! 4 _lSJL3JI 4jj, tVrtl L)! 



\all pJLaJI 6jiblb 


JjIjlGJI ,j\ jJ jjj (ji^5 £j\ tsst^s t \j t U.UJI ^^ L^IjLu^ 

Gl t^.LcJ l 2 JI A \ 1 j_Lc 4 _lIc ^ ^jJI ^yLi ^jj ^JL»JI LLj^ 

^-tic j-u3u2 3 _il£L I Jl>. 4_n_uJa Sj^l J ^LLa-j ijr 3 J-lC ^JjlII O-st-Jl 

^j_u_jJ £)|j (((J^_J_t^LijJL! CjLludLjjJI )) £)l ^yC. ^3I JlSJj . 

jJalll Jjfcl (j-« ^aJ La ^JL»JI IJufc (jlJ lla tjr G <?jJJlJ <_yJjLJ (jl Jl>*I (3^ (j - 4 

3juJu>JI 4_£lGJI 43j^iaj ijr £ ^Lulj I JlI . 4jI Ju-a 4 _<_uIj Jill L-iUt-L^I ^j_aj 4_i3 

(jLj JJs jl .CjLuGsLjjJL 4_A_jlxb> <13jj»_a L^J ^1 4 _?e3j 

jJslj-Jlj . L 4 J 3l.i? j*L9jVIj jj_ajJ! JiieGjj J-3-*J! L-xlsLitJ C-u\£ 43j^_Lij 

jjGl_5e_a 4 _j t^ 1 Ju 9 ^yu L^j ^aLG 4_<_u1j jJI tiJLlj £)| 

(j-uj-1 (j I Jlju-J jJaj ^-lLJL>. I j jjh L^ . 4 gj , £ 1 Lev-1 ( jr G £_3 j 4TlLl>.j 3j-u£^ 

^j-g jjlc J^>. ^yJLc. j-iLa j-j-c. 6^ H» : t 4_jlj-4_3L_u 

diljL^Vl <>a jiJ jjuu ^ U) (cilij^j) CiVlSLiiVI 

j£l Jl>. (J_3jlJI 4-lIc. 4-iLqj Uj Ij_u£” JjjjjJL ^-Zlal 4 jL^ < <LaL$JI 

L^g_<_uj ^GJI t * 11 1 *i ^-lC. 1 4jLlA 4J (j^>G £)l £)£Lo_j V gLu ^jl 4_3lb 4_t3 

4JLI1 Li 43 Lj ciJJG Juu Jj^Il (_yil <—ufcb ^-lLJL>. (jl ^_tc .«4 _»,xlGj jjfc 
O^il^ (j-uLjJI 4_^jua ^jl c-Jj)^ < tihll ^1 jGL>.1 ^Gj 

clljJiGj ^J^Jl ^_L*G dJJb Juu L^J 3j-uJI Jj^xll J-ba.^1 4 ^jjla 

jLi--v J-3^. ^1 <L>.L>. La j-±£- (j-« 3jujL>JI 4 _jSUL 3J1 4jjJb_Lll ^Ju-o 

.tiJJG tiJljjV ^-u^SLu4_L>jG_tI»l La i _ r ic 
4 jjJo.IJ1 4_3_jGL>. ^yic, ^j-oLlII 4_al_c ^Llol ^Jl ^ ♦ > >n ^- J - J L>. (ji£" Jjfc c^3 
^j^llll (jl JlGJls t V c_j 15 ojjffil jjj-alb La^ 3 JljJl>J1 A A, ..1 Atl 

^Juk b)i J-IIj . jj_aVl jLjL^_a ^^^lieG-j-ul (jr ic. j_tC 

3^_La_i C-<-jl^ La LJLc 4 jLj bl ^-iLJLv. 4_al_A 4 _ij>.L 

CjL^IjJw ^a-AjL^_9l ^£L>uj 14a£. j_<Gd j-a V 3jJbj 4 \4 *>JI ^jj/LlII «^-«L*Jl)) 

j_LLjJL>. J_3Jj ^jVLlojIj ^^3U1j^. (j_a ^a^jJL-u JJ_5 cGjj 3j_L^ 

^1 cJ J> 1 *G <n j j ^LLl 4_aLc. b)XH-4j LL 5 *bJ^J 'Lj4> 3>^ ^Laj 

4-^.1 <^>3tl J^Lilujjl ^1 Lqjl.S (jj)» 1 mj ^JLtil (jjjjLlll ^a^G^.1 Ju-uj 

^Ij-GiwVl (jljLJ^ ^ JuGs l^j^jJI Jjl > .1 ^ jLJl 

(jy-^ju V edih (jl ^1 3L_ulll oJJt> 4 3j3-y ( j-« ^yi^. 4 jI ^iLJU. 
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I JuJuv. (j_uLcJI £yu {_yz I j LXLLs jl i43 jjll.uA ^LLaJijI 31 


j-jJlSj elite <(<Lt-oL>JI» lilulj? ♦ 3 jluu 3 1.31 ^1 4_j 

(J 11 ^ 1 4_usL>JI LI 4u! Lj^LujL-u l-<-A j JlSJj . 3- d - J U. 





3juJu>JI 4 j^ tVd Lj 4j>.jjj (jI Juju 3 - d - J U. j-jjQ]| 4_>.jJ LjI 

j-^g-u ^1 4l(J Jl_>J I 4_0» 3 J 3 J&LII 31 jVl ^JLc. p ^ t^l ^Jj (jy-t-t-uJ 3^3 ' p 
L.g' v La ci^J 3 - d . J U. (Jilxsj . 1 g~3j3*w ( jr i£. jj_aVl *L£j-*-A 

4 3 \ U U oJlj* Ju_*_ 1 j JjLc ^£L>. ^1 Oj_ct j-^ju 31 jljl 4 _!jLc. 4_uJ^ 3 
<jl 4_jd_C IjjLv JlJI ^ajl_<_I! 4 _aLc (j^a A *,ss T\ ^j| t4_usL>JI 

.<LaJl33j ^1*JI jLu JLU3 Ijjl »L<J-»JI ^Luful (JJ* 0 ^T( 3j 
4_4jVIj I jJI a 1 *JI o^*-* l£(j <-Hdj juu LiM^bLu (JjLlu 

3-31j3j (jl (J_l 3 ciU ojlSLal ^JLc. ^j-ulJil ^Llal £jj-^j] 4-<gL3j j-lLJL>. ^JLc 

j ^ U''"* V l£*J * ^ 4 , ,.tl d Atl j \ < , > ,.l / t 1 j_>Jl 

^Lua^VI 4_jI jjfc 3 -d-JU. 4u£ujl ^jJI Jgp^jJI 1 U.^.tl l_ 4 Jj 4ul 

^-3u j-jdU. j_c 4u*.jljJI 4_?t^iUj 4 _jLjSJI 3 -C 

^ 3 _Jaj-a ^_3 3 I JlSJj . j*Lj 3 ^eJ ^^-I^-3il 

Ci t nl 4 -Ll<-ujJI OjI£^ UsLLj 4_icLgo LjliiT ^-3L ^jJ 4 I(jJl>. JljJl>. 

(^ysjC. <jy^ 3 - d - J L>. Llait^ UU-J 4 j1dL>. ^ 3 x 103 X 1 ^ 3 -ls 

(Jr1X^J3_XI ♦ ) ^lj 1 -La (j-«J .tiJJjJ 4_t-i33-3il ( 31^0 (jl ^j-C ^Lll (jyX^- 
jIjI Jl£ 4 J 3 JLX! 1 3 IJ il 1 3 -d-JL>. 1 (_yldl 4-3 -ujlII JjloJI 3jj ij^j-ului j 

(jI (j_c VJlj ^-AJljJLSIlIj (j^jdJ jL<dtTL<_uI 3 ^jgjllll (j _4 4_«L*JI 4 

^jl-uj 4jI ^ < ^Xxl 3 1 (jdi J- 3 J 3 . <>juLUL !3 jLt-sajV! 4d c-JLfcJ 

4_j_Ljj^UI 4_illL j 4jIjI J 3 JV 4_j^l3 CjLU 3-0 l-J(SkJ (jI ciJJii ^j_c ^Ju 3 - d - JL>- (_ylc. 
(j^-3 ^JlII J_ 1 ^ Jjuail 3_}j 4_ilc, IjLa cilli Juu ^ju (jy SJ 

(jxaju L^j_Lu ^ljVl 3 3_u_uL3lII oJJt, ( 3 ^J *( 3 Jjdl JL>«j 3 

Cul^ 4_UDj-3il ^)L ju C-'-A Ju 3^-3 * Lj^l_ujlgjj 3 !^ 4xisL>* 3 JlU 

£* <11 jOu^Ldl ^jl ^J_jJ Jlj 3 _d_JL>. jl^^l ^jdaJ JjloJIj 4u^oLl« 
^LLa_dJ julsilll 3 ra I JujLjj LguL^jv IjJlj? tiJI JuT CjLjlaL>JI 



1*1 j Vail pJLsdl 6 jib Lb 


I 4jjJa_Lll J-J-LsoLdJ ^ylg. l_jL£L}VI I J-CjL a£) i JuJl>JI 

LIjj cjL^ibJU <Jj 4 L$] 

tiJI JuT 3juJu>JI 4jj_La_Lll (j'Ccv.LJI lLLlIjI (jl j_A till!} 

4 JLj j_lc, I p_£-jIj (jl jl ^jJu! (j-' 3 cAflj (j! l j mi-v JlS 

JL>.j (j-«J (j'UJ JuJJ (j-saju (j-c dJuLtaJLlj JluQJI t- *1 ]r> Ij^.jL_u_3 

jLlII jLl^jI ^yo-us p ^ r>) < ^ s ^j| j ‘* < ^j ^)jjJl 2luuu&\ 2 H , ,.tl 

^j-SLj pJ j-lLJL>» £)1-L5LujL_u ^ Lla 4 tl ciJJi 

4-j^ U ?tl <Jj->- ^1 ijr Lc. p^JoLst-A jl 4 _cL*J 1 3jlfjl pJuLJ IjljI 

^UsdIj 0jL£Lb! ^yc. ^1 t L_l_<_uI_L- 3 J_*_aJLj c-<_£jJI (jL^ Jj .3jujl>JI 

tj\ LjM-ujL^ l-<-A j JlIIj .j-aVI 4 4?j4?-v p-A^-tC <jj_} ^ <«o <^iVil' 

pl_& ^ A /I 4 ^j_uo^-JJI 4 —j j-L-uL j c--u^J ^_JljJL>. 

pLcj J ♦ <? tLj lLUUj ^ylll 4 <nU ^1 (jrljVl 4 j>.j jJL 4^».j_a 4 jLL£ 

.JU^.1 JU.JJ i^jJj-L^-uj JU.JJ 44_<i^L-ol ^j-A j^\ 

ifb jl^J j-ujj ^-iLJLw 4^1^. jL-u ^jJ! ^^ «11 j_a La ^jVlj 

£)l il . 4_jIjV Lajj (j\-)-C. J) < »mII (j^JLaJI (j! ^Jlj 

(jI 4_jL_tiu 4-jLaLl:^ 1 4 -l^-A| ^y-Lc. p_^_42J j 4jIjT ^JLc, 4Ji£I 

a^jjai j^>* (^rLcLjiilj ^j^UJI (j-\ 4 jI Jlc. 1 pLal ^J-ljl^uJI j_Ll2j 

4-j I p \ » j j-d-JL*. (jl^ - Jlo] . 4_jljL £jj pixl! i yc. Jluu Jlj_c ^Jl 4 -Luj p^_Lu 
4 >JlA ^ J y3 J^J! ubcj-a 1 j) < (Mtl ^uSlill JljjG £)_«a-^ 

p^_Luj 4_Lu 1 j)i4??j ^Ijicl ^jL^-^jlSLuLlIl 4 Ui mi ^jJ 

Jlj 9 ^LJL>- j^Ju ijj .4_4 jJLuj ^jjJlII £j-uj ^ J}L>J1 (jljLua 

jLi juaVl p^liL ciUAJ! JU.J jJi\ ^L ^ <Lvj3 

p_lL£> 44 JJLoj M_Cj_c j! g> ". ■ tl L a LJLi_d 4_jI ^^yJju V cilli 

1 im 1 (( p^jl jl ijJluG ijr Lc fti 1 m * VJjb (jl pLLs (j o 

4jj-oVI CxjJI p^jjJ_<jil tillj L« il 4 jL^1 mm^I 4_ua_AI 

ciJUL^Ji^ 4 jlILj 4Tl gejw CxjI^ LILLd (jLLcl^ 4JLe_43 V p^jl 6^ ^d-JLs. 

J-t-a-JI (j14?tl pj I jj 4 jL^ I lj-<-u 1 ^ylcj . 4 jJlj ^jr\J JaJjJl 

(jj_^Jlju l-Lcv p^-Lo (jl La JSl (jL^ 4jI^LSu^1j 4?jL£LbV p_4bjLuGj 

La 1 Sj^LJlI ^LaJ-j Jl>* VI ^1 Jjb ^ 1 1 Mj Jjb 4^4?J4 ?-v j-aV1 
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JlJ Ji_Lc. ju2lJ IjLoj .J)J_«I £)_4 I l_4 Lu-uLLq 4jJ^J 

ULis L-Aj)j-ual—Lj /^J jj 4JUL1 ^Ij o*\ jT Ijj-t-oLj < <h! 1 ^ i^11 ^j| 

^J,l 4_*_9lj 4_n_uL>. ^t </•>*> ( m 3juJu>JI 4jjJa_<JI (jl (jj-&J 3ju>.lj 4_3£_u_lII Cxjl^ 

4_4_Cj 4-5C-U3 ^ jr lc.-4£!j_4j Ju9j-JJjlI| ^jJljI <j\j I ^-iLiL>. JlIc 

J^V 1611 4_u_u l_4jj c_ufcju <>i_<j|j IJlI t JuJl>JI ^^JLaJI ^Ltiilt Jj->- 
.tiJLafc j_<_a_jJ I ^-jSLLill ^JLc. ^_4^ I jsjxj 
tJ-cVl i^^Lj J_& jJbjJ U£j ^Ij-J Ld < jy lC (jl 

4_j_jL>. ^1 jLusjVI l-JLjcj jl _ud ^-lLJL>. (jl Piero Dini juils 

^lj djji . j)-J JljJ_4 4_3_t-^ (jj * I 3 *j ^ ^j^tTarg I 

^l_5e_a j_l1jJL>. j_ 4? (j-U-Cj) > njtl (>-£13] I 3*( > nj >4j jlaj (Jl-^-ij^-ll 

OJ A s:l^Ja-ol I IjjLfulj 4jLjjJajj J^jJI jLSLsV I Juj_4 t_j|^>JI 

.jj-cVI jsjC. 4j9.}j 4jL^1 m~£ 4j j 3 iC. £j-a Oj-^s I U, j^-lLJL>J 

4_l>. (JjVI 4_tb <>jj LjLxII dr'-J ^LU (jl cdJj (j_4^>£Vl 

>J-(j-u-4L>JI L y^J t A 3 , ,.Vl Lol . <Gl^l mm^L 4_>L?tC.lj ^lijl d AU1 •"sa 
( jr 3 £-la-3]| ^ JlC.j CjJ)< < nil j3l Jl33-£jJu>.j 4jJjI 3~II 4Hcj_Li >4 
Ji_>-^J- Lj>LujL_U J ^£U 1_4^-| Jl^ l^J_4 I LlA (jLuJI L;r lc.J ♦ ^-lLJ L>> ^-4 1 

^IjLj C.<-4L^a 3 JljJl>JI 4 & \ 3U 4jjJa_tiI ^<IiL_ 4 ^_tc J_uG 4_j I ^ JT lc. 

♦ 4jLaLtTuTi^lj 3-tl-JUw 

^- lLJ L>. L^_u3^c jlaI j_tia]l j3l jjj <_j mh^I 4j^_uj 

J-Lc. ^<u jGil ^1 h (II (jl£j I CjLC.jc.j2 j I 3juJl>JI 4jjJa_Lll ^Ju-o ^ic 

j jO A tl <__£J A 4_3 _(_Lc jJjlS 3_}j 3 Jlj JljvJI Ju&II j-tTuJI dG Jl_>- Ij t^j_u j-^-JlL^j 

Clavius. (jj ^i^(4 iyu2\ l_3_s ja cilli J^VI jl j < «jll 

w < I A tl ^UaJJI 3j^\l UUj 15^-jG ^IjlIII Grienberger 

»1 4 UII j-u^ 4_5CJ>. ^jyic- 1 4jhr. CjI Jl>.VI J^jJLt (J-°J . (J-uJ-4 jIU ll 

J^>.jJI lj_A J_3_Lb . ju c_iVI j-Aj cdljul £j\±£- j-<-u-lI 1 <lAtl 
L-JJ^ 1 (|1~II [jc. 4 » 4 in l-4-d jSC-lmJ 3jujL>JI 4jj_Ia_Lll ^Jj_l3j 

<—t^ljXilj ^j^?e_Lll ^yJI 3 juJl>JI 3|jVI oJlA ^c. ^jLj Jj-3jj 

j-0> ^JjlAJLj j < ^jl 1_4 .^-(JLiLv. 4 j ^C.j-S l_4 4_3_J_3_>. U Ijj-J ^ 

(J_j_u_u V ^ jy I(JI JlaI j) Mill 4jjJa_Lll 4_3_Gj^_j j£ 1 c-jj)^ (.ihtl 
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1*1 jVail pJLsdl 6jiblB 


. Ujl^l 

4_*_jLiII jLc^Vl 4 _LcjI juJl>o 4_c^-4j dJUj jlju ^jLlJLv *^1U «ul 
d<J! j_j J 3l°> . 1 g3j3*>o ^yC. (jj-tc.j) i im tl (jj-tSv-LaJI j-zt-C- 4_<^_a (^jTutJ.I 

J «3 Jlj JlC. 4-tSLlb CjUa^^Laj Jjjv. <OjU CjLajJbua j-JLJL>> j j r Lc. 

^1 U j 4 _jJLc ^3->o 4j(JlJ! JlLa Ig'a-g’nl ^^,1111 4 U->,tl (j£Jj • 4_> 
Lc l . L^j 2LLaiU J_u^> Lilli 3juju>JI 4 jj_L3_<J I cM- f 1 k> 

4_jla ^Lj jJu*_> 4-LlcoL aj £Lu 3 fjjJ\ Jui^. JlSj 

4_j_Lj_*JI Juklj-tfaJ! ijr Lc. Jl^Uju (j| CjIjJLj 4JL>.jJ,I <>JlA t--<- > .'jJI <j_« ^Ij 

j^>-T (^^lll 4 _j£113J1 cHjI t^>^\t t 

cj! h -wMIl ijr JI o_jL^ j_jJLjJL>. 1 $ j \ c, jL_u ^^ill 4 tr>JI Lj Jj-Sj 
I jl <>>3tl ^jjj\ , m^vVI JSLlujj \-&jla Jl^Q]| ^1 4_jJbui]l JlaI 
4 t i 3 ♦ II CjLjJL*_*JI ^-Lc Jl^Iaj L^jV LuL*. £j_u3jJll jJLaj 4_uJoIj^JI 
4-jic. J. J ( Mj ^jJI (jL) J-aLj J-*Jj 4 j>.jJlHj 

^jJLc jusVl ^ U <<>jVI ^LlJI 33 j-«V! 4 jL$j ^jiJ_u_u 

.dJJLLlI ijr ^ Miljtftl CjLj-Lij C^LgJ CjLj^/ 4s*jj-u3 4_^>.Ij_a 

^Loj ^_ajl_o ^Ltol j_a-^->-T ^_L>_4j-^-i1-JL>» 4_JI JuuslS (^jJI i_sJ l^J! 

4jjL^u <<i^»I V> i njI 4_jJJ c_'-a3 L^-JljLoiJI £)! jj-oVI 

JLi3>Jl jj_ua3 jjfc LcjJ i4_$ji^ jLst>. I L^jl£j Perfect. 4JL«l^ 

.(jO-o 3 mi!^ ^1" m i <> 1 jl 4 - j - L lC 4_3_l 3_>. 4_Lc 4 _j_L3JIj 4_ujV! ^-Lsl 
^L^JLc ^j- 0 ch?*-^^ (JW*J ^ 1 ^Jj_>. i U-%. ^-lLJL>. ^_tc 

^j?ej>J 1 j (jLj (j-Laj il 4Aaj_<_ujJ! <>JlA JILa J • 3"t 3 cj 
^j-jl 3 -V ^j_c ^jJljJI g ^'(A (jlj ^AjJaj 4^>.J j-j-ulLj 

J-^ L« • L^ A i A> J ^1 4 jL*JI ^4l<3 >* J^l 

jJiil! ijjJljlju jjsVl (Jjl o^j-usVs jjjjJI JU-jJ! L^S H JLg T ijm 

J-jLllJI 6j-a I .Ifl'i? 4J j<ukJLuG <jJ3 

tjlJ'jLSLsi , t _ysj^C. L^J ^-C-l , ..Gtl 

^Jajl . 4jjJa_J! (^l ^J-U-aJI ^J>ol ^^Ltiijl £yC. O^J-L^ l_L« 

: 1612 4_L uj 3 ^Lc j $ Paolo Gualdo j JlII4_3j Juus 4_J] 4_p^ Lc 

Lfk) < (iij4 (jVI J^>*I Lr^ 5 ^ Lpjj^ cJj^ I Jl^j L^-l3» 


50 






Vj tcilj^Luji l£|j jlj^l C-U-Cj-J L^jatia j! 
^jl »1 _lcuI t Lojb» (^I^J! I Jl& ^_tHuJ ^jl (J^-S 1 J-P» 

.«(LgJ jjn.) ^j-sej (jl ^-^->«-JI £y* (j-ujJ lx_4 (4_n_ui_*JI) 4_taUJU i m ^JLSj 
I^»jOI t ^ <^» | Jl3 £j LfT t^_i Ju3t_<JI I Jl& j-iAJL_>> 4 _l£ I [^Cj jJ 1 t"<°iI 

4jI_Uj <LlojJj ^j! Lliauj 3j_jlSLd (jr\!o»lail j^I (j- 4 l£'J 



<_jV! (<uJLtj <j^j ( _ t j>.j_i tiLIj (Jjja I JljLji (jiiJI L«£ L 4 Jjjj 3 sljj-ui 


tjl 4J Cjjj jljjlsJI i _at Mi~^yi I Jl^jj .Scheiner .jJjLi 



(jjujiVl jl 43IUU ^jUI (ji^. l-4>-j|>>.j Lgja-jd^. j-ol 4J Cjj 3 till j£j 43jLi 
4.3Us J—u2 I Ju-I u^\ i_i3S I jj . i MA",~ Vj 43 jIj I^jL Jjjjj (_£|jJI i_ydl 



( _ 7 lo- L-ujj^la ^iLdL*. jlc. Loj . 4 j31^ 4 a• "'h (JSD 3jl_L>J! 4-iliLoj 


II j-S-JI J^>- JjLjjd j-*ij 


dJLl jj Lettres on the Solar Spots «< 


dll3 j ,Vi (jl£j 1613 4 -u_j (Js Accademic deiLincei 4 -lo-oI^VI i_alj_<il iCoZ 
l- 4 -i JLa (_j-J-II SJljJljsJI 4-SJlHI 4jjJiill (jLi i_aljd£.l Jjl JjL-ujJI 

a_L_i^*\:n l"ll dilal Ar,<VL dioL>. i _ ;T l<JI 4rrj-»- <^tl 




(ji*J (^,311 diLjjiLlU Cl j4bt3j JljjLIII CjLiLLai. cdlj3 Jtaj Lol 

Ja 4-i^ajdJI jJia 1 43 Lai 431^^;! ^43j-Lssl_i-o l- 4 -ia nil (jA»_i 

jLlss ijjjj-LaJI (jL_i 4_Lo Ldlij jjl-LiLI ljufc (^a 4JL23 JSLi Citt'ii ii 


4^>.j_a j-^ju ulj-j Ijd .(jj/LlJI (jLkjl J_^ed L>.j3^a 


jj-o 4 S^j>. (jLi Mill 3 j 4 ^*VIj 43 ll 3 ll 431 L-UJ 4 -q-iL>. 

ii_yujK j ij—^ jdl ( _ ? SLLiII ^Ikill ^-o LoL«3 ^1 U~~ 3j_&jJlj ajlUr 
Vjje_i ^ I r 4_jj_SLa tiiljLd-j-iLdLk. JLa Lc^-^jVI oJij| 3 CjjLt-a ^LUj i-i>a 
LliljLpJI (_fl_i-alj-C. Q j) M l T e_j jl (jVI JL»J j»^UaJI 4J (jJjijJJ,l Jjn»J 

i 3 i^-il^r. jjl ^ 4 a Lla aj£lyj jjl e_t3cj (_4 jJI i»l- 4 ll Lol .SaLdall 4jj£LiII 
oil jdT 4-«jla Jlj3 Lo _jddU. La^3 ^1 4_^UI 4jjiLdl ciljLdl 
j»la jl3J . 4 1 .13 i_i 433 jj 4JjL 33 ^^a LdLLo jjljlU. ^ ( 3 .» L^^a (jlj 




1*1 jVail pJLsdl 6jitlb 


(IV s ^5-L^Vl Js> ojl£af (_yic,j 4 j1c. JO!E_A <J J I 4_<_uJ 1 ' « At I 

Lorini. <_jV! ^Iju ^jose_A j_aj 1613 ^^ ^ ^ •"•• 

4_U3^_^ ^^_LjjjJ C_jVI JlII . LojOjjAa ^ Ml Ktl 3_il_A !iLa_j| 

. Jl>. ^1 4_u_ 4J La CjIjLuu La*L a! ojaiaj 3jaJa>J! 4a£LiII Cjla^Ja-LlI Juia 
✓aJ 4_jLj L$_ta (Jj-Sj j! JlIcI 4_1L_uj c-.<T(^ 3jjj Cj! JlA £)l La ^SLIj 

L-afcJua Jj->. ^jLUal jl 4 _a1£ 4_La Cjj Ja L^Jj *4 ~hLv%. i _ r ic CjLa 

j-jTj 4 iU•>.U Juu C>.aj 4_ji^LLc *Lal lLLI^j 4_a-«-uI La 1 j! (^j-ojSLajajS) 
. L$_l 3 V 4 i ui^ IjlaL». LLaLus (__3_3j V! L$_l3 

JU.J (jlj l-Aala l^aar 3~ a L3a j_a £j\ j_A JL». 4a! ^-aVI 4 L /-o'x- 
4-jj. < II ^ 1 C 1 d j<C. Lajo5c_A L^LVLL ^j-o (jjjuZuJ ^Jata 3_ij (Ja-u-u ^jajJI 

^ja^-oaLLU ^J~u 2> JuiIj . 4aLe_ua !j JaJa>J! ^JLjlII 3jaJa>J! 4a^laJ! 

L^i-u^aLaj (jj) A1»J V 1 LL^j 4 ILl.l>» Ijj-a! (j^a Cigoli m (Jla-o! jaiJUJ 

^-Ll Lla£o>* (jl^ la! (jSLIj . 4aLai jiaJL>- Jloo *La_>J! ^a l£JL>o dal£" 
(j-uaJ 4a tj Lxa jILa 1 Jl^ 1^_c ! £)! j_A ^_aal jJl ^jla L^aljjlaaj jj_aVI j-llu 
^jjlJ-tlta ^_aVI J^JLsLa La lil (J-*-S 3_ij jI 1 fc> A-^. * ^jajJl ^JLvj^^Laa <j! Laj-C 
jJLoaxa 4 1 im tl JL>.j (_ i \ nil ijr a (j! u i nc. Li c j^a. |<^>JL^.d n a ^ 

^j_A (J-Aj ^ a-Tlo^-II 4_i-aLL 4al£L« t^JLav! 3 jJl^-a 

Jj_>. j! ^JLoaa J1 j_aI <>L>a 4_iJL 4o^Laov (jaoJI JL^j j^laa j! cat£, 

jt ^A-^a Jj 3r, j I ^al_L>. ^LLa ^JLaj <—J! L^j ^jjau-Ala 4 _Lula ^J1 <<o a 
^£L xa V S 4_ia 3 LpJ I lLU Lcu^a t_3_L_aj ^Aoa>JL I ^a jj Ja ^j_A cill a j_l£. 

^ jt oJ 1 (j^_alJ_3J1 ^ J? _a Cj_lJ1 {j-C. edljial ^jaJ lJI JL>.j jL*oj! jjo-saoa (j ! Jl>.V 
.iiatZol ^Jaa&oa (j! Jav.V J^SLxa Vj 4 j lau j-Jojj ^aoj>JLI ^a 3Lj_>J! j_l<_u - L .«>>A 
Jl>*V ^-Aa V ‘L^aa J^JuJI ^LlII CjLc.jLla ^jajJl JL>.j 

^ j! ^3^a ^a llIS L ^u T la ^jajJl JL>.j cjj^o 3 1 1 o* 

. i L4.ll ^j-c. 

tlal mi'v j^a^U LMii-^jjlj ^aJ ^-lLJLx I cilia 4 3j r 1 11 J-*-3J 1 3.ij ^Jju Vj 
<^a CjI JovV! (^jofc-A Ju-Ojaj (jlSLaLaJl ^a Jjja La Jlju ( j-C- 6^ J^ 

1612 4_u_u jaJja ^a 4 JL^jj Conti iJT Ia^ JLaJijl^Jl L-taSo olja . 4al mi^Lla 
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^S>- ^ L , .»jVl c-ufcjj.1 £_A (_pajLuJ ^j-uJlSJLI t_jL£J I p_JLu (jU L^-lS (JjJlJ 

i j 1 "t C 1 1 p 1 1[ •" i", \ LI3 4 ^ 1 i ii a 1 1 3 | ^ i *"i 11 1 ^ a 1 . ^ 1 ^ /,, f | 4 _Jj l_£ p ji_c. 

JL^TcvI jLiu 1 JLu^jlSJI ^ jJI JL>.jJ LaLa Ll>.j»a 

(j* jjj; c -1 "i j s >\I i_'-Al.\-4-> <_jLSJI p_jJLsu »L \j"\ 3 41 ts~> 

JU.J pLa T i-AiL ^ ^ jJI 4^j^>Jt ^j-a LuaLL Lcjj (jl j-JlC. . ^jVl 

Progressive ,«iUajL2i!l <£j^>JI»<_j i_3jjij La <d (o-AJ^ub JLd>.lj,jjjJI 

( _ T i*j "i? 4^r»J! (j^o £_j_Lll lilljJ ^ufcJLub (jl LlILj (j^. <_jj_*j V motion 
jjLa ^bJUj (_)j/JL 2JL! <_jb£Ll! jaJL*j ya Jj3 "m jjjI (jlsjVI (jljJJ O' 
JLftis.! (jrJJ II J-3 (jjJ lII (j£Lj (j^ • ^j ljS a j_l£. L^iljjJ 

.JLx. 3 jI Lb_$>‘-‘ 1 ' 0 ijla oili jjla 3 jljJl>JI <L£Lil! JjjJiill i_j|j_i^s 

^ ^ 5t a L-aJl < <i tl l^IjJLi (JLaII>.! (jLi t ^ ■ ..3\ <_iVI 

^fj js i$t>ii oUju j^Vi ^JU^uJ <<o4 dJJ)J-UD J3JS3J 

cjLLa.JL.uJI o? c^-JL>. 2bt ^-Ll* ^L^i! 4_L^}U1 .<u jOju Vj JLL 

JU.J oljLj! ^jJI jl J I Jufcj .IJJJLOL& OJJJJLG J< MlJ 4_J JlLV! (jt ^jjjJI 

La JJ . L^_<a_<_uj ^JJI 4H_L_>. La JC ^ .>»t,I ^Ic. jLLJLs. La 4,<.u-uSJi 

^IjT ^ i f. ^pa^ J t- J 1 ^ t a J-Llj 3jJu dJLafc j-t-tToTLouI 

<JL^*J 4_j^—« ' J-^JLjua 4^J_A ^Jl ^LljIj ^To- 4jLjjJaj^ 

. LLjjjJL Ij 4jLjia-J 4 j^LjlU CjIjLuJL Jyjlc. Lojj ^jjjJl 

pj 4_j 1 dJ3 14-JLo<j-~v c i > (j! ^LLJU. ^ jr L. CjL^ IjuaJj (j' 

JLbj>jL£Jt (jI 3-d-JL>. djjLJ p_L . 4_LaL!uJ Ju^jJ CjL LLul ^jL p,Lj 
<GL^j^>«j c-C>3-jj 4_J] jdaJj ^jl^-CjjjkMJI ^LaJLc ^j-u-uj 


t ^ C r., ,,j pj 4_J 1 La£” t 4 j I j Tj 3 _lLJL>. ^yc. 3 _uSJ I ^jM-jj £-4-uu Jl 3J-L^A-ua^. 
l_4J 3 ^ j HJ3 j_^a 4 _LSJj 4 p-L-J c-jjSLuJLJI J^LL ( j r A jJa_JI 

CjLj^-Lj L^ijl JaJ ^3 jL jLul L^j a\ a 3 -d-JLv. $iljT 4 -lL. ^jJaJj 

4_Lc 3 3 Mil mi L^j C_j^l pJ-c ( _ r JLc J-ajM-u pJj 
Sjljjl^JI 4_tSJLLll 4 _jj_L_JL IlLVI 4 <<> Lw jt J i3" m<U cjIjl^VI 

CjIjuwVI LuJ Jl?Cu-uJ La Jj_l3 LjjCaj IjJl>. ^Lwj La T l v 4-tSJj 
tjr b JLbjjlSJI IjlA J-Lj (jl Laj .jjLTj (jrU CjIjI£Jj!j JlJJl>- 


■> 


1*1 jVail pJLsdl 6jJtlb 


i Aj A fiL5e_uD ^Jjl 3JL <-> Al-L LgjJ ^yTtjy. 3 JljJl>JI 4j^Ja_<Jl ^_aI 

^1-^j^sj^LfJ J-^*j JlII .j*jj Jluj LajJ LAj 3I dlajl La jJI 

j_A 4 _j Oj-a ^ j7 _jJI cJLsII j_U i _ i J L . uaI £j-a <jL j^JlLjJ 4_Luu 3j. miT. Cm m ^IjjJI 
1 -bj^—1->. 3Lptu ^jJI jljJLlt ^j_c<a j £)l I (^JlII 

J_L Jl^J . jjjj-j 3L_>. ijr L. ^ 3 u t Jjl3j ^L-alc. LLa 

(j-4 i—3 jjv 4j Ij_j ISLuj-aZLaj 4-ui.uSlii LjjLla 4jLo* 4Ja_>J ^->*T 

cjL^Jaj c rth-Tfcj J-Aj .4_4jiLuj ^jlSJlI c_jLSLII 3IjL*^ (j_a 4_u&j j| L^JLvj 
( jr ^ JulIjI Jjfc jl t4_aL*JI l£\ a i ii 3tl CjL^Jaj (jx. IjJ£^LLJU. 

-a^uSJl 4 _u.u_LIL-^_ajVI Jj t V t_j|^ ^s' 1 A Cy^" ^T6 *^ 

. LaJlLdjjj 09 -IjT ^cJu 3 JljJl>. 4 j a i f■ 4 _!jLj Cj$.L>. j- J - J L>. CjL^_L_j (jI 

ciil juT 4 jQ3tl 3jj. L 'A\ \ dtlaLvf ^11 <*j j. L11 4JLa^>* ( _ jr Lc. L^LpjLu J^Iju 

j_ j_l£ ( _ r uiaLjj 3Jl^ 4ji3r. ciJIjijT 4_>.Lt_j ^-lLJLw Lajj 4 _jLj 
(J-ojSLujJ^ *1jT 4 jJlJ <jrU La <J£ . J-JU jJj Jj 3 ^jJt £p^-u£ 

IjlA ^ '*' 1 ^ ^^Ltl ^J_>.^- j±u£ ^4JU • 3 j&A, 1 


4 » r 3 a (jl Ojl^^l ^-3 t LujLu-uJjjjj 4 jI Jlc t LLo^l LJLiv 

J^>JI c-jL^-uoI dJLJjjLUl J-j-S Lua^JI (J^-XJ 4_jJI j L «j tijJbJ ua Vj LaLLi 
^yic 4_al_3_a 4 _jjlj_lL ^^L_a 4JL^>* 4_^»Le_j ^-lLJLw JlU . Jl3aJIj 

L^eJj 4 jVj 4jJu 13I]| cliLjJsilll ^Lj I ^ya 4_aj-i^aL- L^j 4_>.l4_5t_<jj|j 
l^J j_L3j ^yUJI 4_xaL*JI 3j_ii>JI 4_5e_?t^ ^1 

L^cL^i 3 j_£ Juj3 4 j^ 4_uLj_t^ i^^L-o 4^>.LtJ JjtiJL 4jla ^L*JI 
.ciltjljT lLLLUI t ^ I 4-aLtJI ^jL_I,l £l&l 3_^ jjr^ 
(jj-ajLaUj (^jJI (^A -l uoLjJI ciJLJjl) q-& Jl>.Ij 4_jLj 4_Lc JL3j I JlJj-j ^- lLJ L>. 

(j\jlljj (j-® L ^> J-0 ^ 4^1 (jy ic ojlj-usl c .<->-<aJI j_a tiLIi 

4_i_u!j_i ^_Lc. 'jj $ '"" 0J-4-C- £j-& *_ £sj—Lt2> La-a 4 A , ■■ 1 A tl 4 _<_u!jJ ^.1 c. 

4j^ ^d"T^4^ 4j j^jLua JLj L-^pJU (jI c-oej ^JLv. 4j| ♦ CjLluoLjJI 

4_uLj_uiJI 4 _jjvLJI (j- 4 4ja &T iViI ^ru^JLall CjLjJaj ^3 ‘•J-^ wL>- 

Cj^lSLtfu-xa-U ^ ^ < 'y^j c ^£i ^.La J_3JI ^ jO A11 4 jj_3_lC (j I jLUc. L 4 i ♦ i. L11 

LL La-^-(j_u j_jL ai . t_ < < n^r 4 3jj-5ta 4 _uJ^»Lj j-u-o 4 j^JLUI 


M 





. LfcjLLI V 4 j ♦ < > U JjL^. J 1 <u 3 ' 3 r - ojLLl ^>_L jL 4 H*“(*fl* 4' “ 

<_3 3 ^ epicycles j-jjJlLI! dJ^Lbl ^3 ol 1 ^ 

q 4 ts~i" 4 j gfj 4 jI_lC jl 4 _uoLv. 3jj3 o' 4_tli <_3 L-ufcj L4JJ S 4 _jjLu 
LLL 3^ • LgJ^ ^LflJj o_^ LiJ^tlij oI 3jj^>JLl j^IjJlII 

4 4^ a LjJ o' (jlSj LLL (jus 3 ^' pj < no)) ^jLj o' 4-«_(-u 3 ij JjloJIj 
. 4_lIc. q* t j ^ ,,, ^"r 11 

Jj-S-J l_4_£-3 J-ZZ-A 1 g J 4 jjJlj Lcj 4 L 4 —<-<j_JI o_C LoLjl*-* dLL Jl3J 
J£L_j U i o' o— 4 VI ^Xi <mj <„ 1~U till 4*1* mL ^^p^-Lj^-ujL-u 

jl_juljj cjIjLc. ^ &j t jl>. ^j-c. Li i_Ljji cjjjl%jI i_pii uumi^ jljJLuji 
<_3 £.( jr -tl/ LlI-JL^ 4_jI ^ I r, oj) <3 (j_uL<J! o^ IjiSLa j I-j, < »< 31 jl£!^lj 

j>0-3 *J cjLaLl« <_3 l_LtaAjLj ^3l< £)| J_»*V *£j>31j 3 Ll>JIj 4.Ltl 

3 4 K Mill (jl jJUJ S (jllL_u JlC 1 gj4 4JLj^L 4_5J_uLj ^j-oLlII }L>.j o' 

*j_L 3-^- <>jufc 4 _LjjJI ol ( j- ^ -4-U 0-4 U 3^ ^-3* o^ 3 

o3^ 3 j t*llAtl 3^ o^ Ls .S^_u3l_>JI LuL_>- <_3 L^AjLL ^nil miU 
3^-11 (Jj tJ-AjJI JlJ I 3 jJLiv. 4 3 j3^ 3c J-LJU 4jj_Lj J^ - L^jL^J 1 3lU A 1 41 c, 
4_jl_j_lL 34 (j imI’ 4 .ciJJj^ (j I ^JL*JI Iju^J <-««<nVI (j-Aj ^yJL^To^l ^Jl£. 4j I 
Ll 4-jj-L.LlL Ju>.L LL|j 4^14 4_jj-Lj LLL ^3->L £)! ^LlII I JJt 

V LjJjI (J\j 3^1 I 4_iL^. CjIjLl^I c-<->. j-4-> I CjI^ 

4_*_j_lL 0 Jufc (jl 4_«_oi2J j-lLJL>- ^Ij Jl3J L^j^LLj jl L^j j^ 

l_^ <<& III (. 3 1 <i 31 Mill (jVj 4 3lL 4 Cu-t^t-iJ Lu^jla (jV S LULU I ^lc. 

j '^>*II LUj 4juji^. 4-tSLL 4 _^_Lj o' (jLUl o^ <^' ,c 3 * 

^-lLaj o^Llil CjL^Lc j 3J^J JJ^VI o£;lj-c lH3j o' L^jL-L (j- 4 
3 Jlj Jijv. 4 jj-L_lI 05^ V L^J 4_jj>.joJ! 

31 U^j-Lj 3^- ‘- r »j-*LJI 3^ 3Lp» 3L 3 ' jLsLJI L \j i<~\c, ^3 
4_pwj3l (3- 3 jluu 3jlc.L 3L o-^L^VL 4_LL L^jL^ (jV cjLuJl3JLIj 4_UI 
^m>JL^ JL* o^ I L (34i *4JLsaj cjLojUI 31 V 3-^1-^ cr^J 
.j-uajtil LUj ^3 >3^* 43 3*^ c ’ 

4_t^L>JI 4 _jjlj_lLU' 4" 3, ..14 4J d<_iL jl i4_l£j_4 ^jjzzs j-*-tTuj ^_JlJL>. jl^ 

L_Lj 413 mi I 4 3^J e ^ u - u I 3L c_>-i-3 3! L'j 3J! Lr^3 ^ 

- 


1*1 jVail pJLaJI 6jiblb 


L^eJj jl 4»ni^J j<J fdj OJulC. ISLlaLuJlII ^JLc. {jr £i 3jJ_U3J^_A 1 $ '< CxjK 



CjL_ljI j J-3-i jK JlSJj . jIdjVI ^ylc ^L_ujv VI CjKjj>. L^J ^1 



jj<j <±.t-i^&j 4 jJlj^jj jt Predicative Sentences J^>* Lt ^ V 4 _u^Ljj 



t_£joiJI <L3K <j_A ciJLIi Lajjj jU-%. ( jr ^ 4JK ^jJlIII 

4_^_t_>J1 cijjj CojKj . 3jLda-A 4 _^_l>. L^JLSLuiJj JuJl>JI ^SHaJI *■! tV/lt 4-daJm 1 
4_t^L>J.I 3j_u< cjLsj)(^1 JjlII jI 
4-d3jlsJLl 4 _^_j_>. L^ji^ol 5jJji cojK. I^jl^ o_>»j_i ^Uil L^HjJlAoj ^yic, 


»>■ A < j_j_LJL>. ^uCu 0_l>. t ^>UI (J^L?c_a j_lLJL>. (j_A ^J-uJI cJJj 


jiaju j)K La-luj 1613 4_u_u ^j-ujLq . jK I JlSLaj ^jAd-tiLc 4 j«» <* j 3_ij*j 


1 (jl < <l Jj-< j*|j_A J_U<J| JS|jJl]| 4i».jj CjjIj I »1 mi»II jjJjl_Lb Jo^LjJI jlj^l 
3jljJu>JI 4 , <1311 4-jjJaJJI j_o MDdamd Cristina of Lorraine. ^j-ijjJ 


£-o 4JL_uILc CxjK Li I La jl LuJlla jK Li I La-l 3 C.t«Louj j 


-^yLdu-uK <—j VI BjLTl^V K 3u.lu.oJI ojJl». jKj . ^uJl 3JLI <—jLt<JI 

j_A jlj I-4J J- l L J U. ^lc, jl LaJ . 1 gjlf. J>j-ll (_yJI <-La£. jJI-CjJ-A^U! ^JLc 
lilisjl 4jlr. 4_*l3 j_a (ji ^Tj ^yTo- 3juJu>JI 4 _j<Jl 3J1 4jjJi_Lll (J(jdl_3j 
j-j_LjJLjv. 3j_iL_A tli$iL>. .^j-udjJ,I <L>.lj ts>\ 4_j Ij ^j_Laj jlj 3^L>. 3j t-v^. 



(JojJlaJLI ujL£LJI 4-loo fjj* ^lCjJI ^yic 4 j! L$_j3 Ji<Jj 1613 4-Loo J I A <Mj-i ^ 
^^ItJI CjIjIojlII JL>. fjyJt La< 4jjl-5tt_A L^jI ^ic 4 jIjLlC. i~> La Ij_u< 4jI VI 
j I (_yjl J_ji_jJL>. L-«-A j Lub (j_AJ ♦ 4-A-LV a La-ooJ I JJ j f I jy 4111 JI 
1 3 j3^ tiJIj^l j ts~i7i) L^JLlaIj cjIjLulU &jjb j tv< 11 ^ 3j l-l>.IjJI 

.& I»II (j_jl_3^>. (j-uj (J^jlDLI c_jLi<il 4 j La j-u ^LoojVI 4_aI^I (Jj^Vj 
4_jIj (J-oJuaJlI c_jLt<JI 4 _u_oJl 3 -iJLouJ jK j-lLJL>. jLi Jji*>T ijr uu^ 
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J j t in V jUJJ 4 _l3 CjIjLjlI! ^iaJLJ Cj*L>. JIdL ^ J^>* 

cicse-Jl <j_A ^oLLa V 4jI^ 4jjLse_a CjIjLjlI! ciJJj U,j .4_j_Ll*J! JpLL>J! 

(J^>- jjV 1 _La ^ 31! <jI 11 L^-Jj nil ^yiJI 4 j 3 j 3 *>J 1 (jx- 

1 U>j r.,., a Atl La jJl3j *tl j_4>LLi 4 j!f. <J Ju La jl CjIjLulU 

4jI j ^1*J! ^$2 (j-sa-Ll! j-ALLaJ (_^-ulU LaI . 1^MI<71 CjIjLljlI! ^-ALLj £j-a 

(J j t iii LT lc ^-ujL^Jsl (_jI_HSLI1 CjIjLjlJI !^_y2x jlj CjaLv JlSj LaI . 4_3jL3_>.j 

jj-aVLj 4_3j_jla Jj <jf I Jufc c_xjvj-AJ-J^tJ V 4 jLs jL>JJ 

c—jLlSL!' (j-saJJ! L)* 4_ajLLs ^Cju L)' _$' j^»J (jj-i 1 3j3*>» iJT ic. 

S (jL-ujV 1 (JJL*J IjiJN. £)l Li ^ °i .^IjLC La J£L ^ j L. j ^JlHI 

L)L^ I jJ 5 l_lj La c_2j_aj LuL Jlj^LjJI !!i ( j_AJ 

4_uoL>- . ♦ ♦ (^J-aTl>o lx-4 4_3 Jla211I CjIjLojlI! J-A-SfcJ c_j 

t j-c (jj*JJ! I juk ^jlSII c-jLSLII cjIjLulJI ^yJI) 3j^. jJI oj! !j! 

iSj-* ** ! a < < i t ! L)- 4 Lr^J j-pLb mmII ^^-A-a <j-uLl 

cjLsLuV! .^jMIl ^-3jL LoLaj ^->Lj '£3 j ~ £ *3 J£L 

4 j **- U mi i 4_j_*_ulaJ! jj-cVI (JjLlu) ^j-oJlSJ,! c_jLSJL^ . ^JLjlII L^aJlSj 
1 j 1 <>s 3 11 ^ l) ^Jl^_j 3-lt-o V d ~ ^ q A (jLj LJ4^ju Jljj-j La£" ^_ujG j 

4jla t4 tj jUUj j_oVl jJLu La Li! 4 Jj!j t^jjJL ( j h£a LajJ^ (4_jjlj_lLJ! 


. 4_L^_U_U_JI ^j-uLlI! £-0 (l_<_1_uLlIj ^ySL) 43JlI J \J L.1 


j_uHiJ La (j Lj ^-LtJ La 4j J!la clLLi Juu ^- lLJ L>. ^3Lj 

. (j j-uj>J! (j-sj! (j »i a Ml!! lJlSjI 4j! c £-lLjj J^JlH! c_jL£L1! 4_jJ! 

jLwJ ub LaLulaj L)! L >^4 ^ 4 ^jL>. JLa^. I (j-A Laj-j£.j Gibeon 

L)J ii! t JjtillLj CuJju>* j 1 4_i_LlC LpLr>. ^1 jj nil cLil^ jJ La^ CjIjLulJI 
^^pajV! 4_jj_^j_l 1 ' LaLL .>"j j_5t_Ll! LU43 

Jla (_5 jJI-jaUalll I jufc jjl i^IIi heliocentric system .^<ujl 2J! lilLaJI ^ 

1 « J < ->■ Ml^ (_t^l^£L!lj jii^ ifuij 4 _u3^_l!I jjLi j ^ ..J ^ 

aj^ju Lo p ^ h I jJ ipremum mobile .((^jV! 4^j^>JI» J « Aj 4_ajl^ 

L^_ii (_^3j I-—<? 11 Liji-i Lo lit (J^>- (jj/jJii! i—jLiSLil 

,i_^LojI p j h ,j^Loj J » oil < CjjJo. jl 4 _l«Jlc. ^4jLo_>- t _ T lc.. (JjG 

.j»Li i_aLSjl zjj U2 ^1-1 ij^=> J)1^LI CjJl^I iiij-^j M A Ml!! 




1*1 jVail pJLsdl 6jJtlb 


£j_iA3j_a 1I ^Llaj J < <i*4 Vjj J_peIu_u-4 I JlAj 

4_j JLa ^jJI ^C 1 A tl *.1 Us / tl < ^LUI jl_>.1 La (^-ua 4_jI j-Aj ^>-1 LuL>. 

CjIjLlC. Ij-a^aj tjjjjuz j jjl 

JlSLjul ^j.u-4-tnJI i_sLSjI 'jjj (j I Ls^ La-^.3 ^ ^ a 1,1 t_jLi5L!l 

4_£^>» L$_J 4 jmi<i Mill <1 cj_a^>JLI 4£j->. cr^ 4 j? <-LLJ5j ^ a t^> <a 

CjIj I < < 1 a L$J Just T G LajJ J H 4 Ml t l J-&J L4I Jj->- <— 

4_jJ ( jr J_c (j 11 a mi \ t j-J (_^L_S_jI 4 jL^ 1^ ( ntf*i J-*-3 j 3_iJL3t_A 

^LtaJJI Jjlitj £)l J + c. q-a (j_AjJI fjjA 3 jJL 4JLaI£L ^ mi a Mill ^Lta-til i—SLojI 
(jl ^_*_J V 4_J_U_ujJ I jLuVl ^ic. ^-liu IjJ^J £)| 

4_3_uL>Jl ^1 L$_La (JJ_>JI ^Jl c-JjJsl (jr Jt j_lLJL>. L^j JjJL ^\ 4_?e^>JI o'jjt 
^jl 4 Jij_3_><JI 5 <J Jl>JL (^UlIj_a <j_u LlII !jjs 4£.La^** 

LS_j_ 3J L?r ^ '1 a ^jL l l v I 4 <nhf. 4 _a 5^>*J 4 n-»f. 4_cljj I Jl3 ^ j JL J Lv 
4jj£LaJI CjU*jLLai!j a L , „ A, „tl ^J| JLa 1 .y ATq . 4 jLjJ3j ^j^Lclj ^-lai 

OJJb a lj| J-A-AJ ^Jl£ *. CuJ J_>JI 4 _ssjv j JjLj>JI 4 _aj_u^>. (jI j,t-Ju La Jiic. 

jj-cjj ^aJjlII Juklj_tl» <^1 4 _La ^J-uJJ 4-<aj) CjVjLt_A *ljlj 3 JljJl>JI 3 JijJI 
V L^_jjXJ 4_^jj_ 3JI 4_t£LiiJI 4jj_IaJjl c^L^j jL^Jol ^Jj JJj 4_l^L^JI 
(Jj JlJ Jl^C. t_jLtSLII 4 j La £-A t_ <, mLuj 

. -' i A11 c-jLSLII CjIjLlC. ?-a La Jjv ^Jl l.< <uLujj ^_lL_uJI jL>11 ^jj 

l yjA 4 Li a\ (jj La il 5 La ^j-uSLc. CjaLx ^jLuJI (jl J_1C 

^LL/l ^jLjc-a 4_t^ cjIjLulII <±x^tj ^1 Lcjij ^jlaJLI c_jLSLII 

jj_aVI jL-o 4 jIj 4_j £.L>- La 4^_us ^jJlL 4jI 4_a ^j^s>- 

jJlj>JI ^1 Cesi.^ mm in 4_3 _jj_j-£3 oLc^ I jJ .(3-^- o-° 4 _uj jJI 

4_j Lt3 Ij J ^aIjlc. 1 4^.1^—uo (j^Lc.*^! ^_tI/L>o 4 _La c-ALj 

3j_aLUI ^lLJL>. (j! jlu .4_lL. ^LJI L-t-JG ^1 (jj♦ >mj IjjL-oj 
^jui£l l 'j L>,>s11 j_>JI I juk 4JL33 JSL ^3L ^j| a,^;!1 ^1 ^ mi 
4J ^jj)» 3 mij ^Ixl »1 U1 mjJI ^1 L>J IjJ . jjj> JL>. ^yil JL>JI Jjluj ^jl 
4 JL_uj 1615 4 i? mi j-jIj-j_ 3 c- J tSLa t4_iic ^Jl3-a j_A La 4_j j_Ljju j 

(J-ojLa j# mi Lt £ I 4 JL_uj_i 1 ^ Monsijnor Dini ^-u-u-U 4 3jj 
(j-i-tcJ) 1 imH 4_UdLjJI »1 a lr. ( jr Lc <3>jl5L^! (j 1 1 ^j4 4Jl_<_uJ L^jI5 4 'l t (ill (j-A 
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tilli {j\£ lil a , „*\ LLxll Jj JLiojlSL]! 

(jy-^l 4-J L<_uj » i^yjA 4-sr t M n 4_2 jJ uus ^\ 4_iLLaj>. | Ju9 j_jl_JL>. <j I tiJJj ^j>A 
djL_*JI 4_jjL^_fl 4 _j' j 1 $ ijy l(JI <UL_ujJl ((^ j7 JLlL_uI^ 

SJlx-Ij cil! j Jlju JjL_uj dJI jj . LajT dll j l_Lvj_tI< La^ ^jJUl t_jL£LJt 

-JjjSj L*£-^4£ dJuJux. I^IajI L$_i 3 jL-£3j lSj-^ ' 

djL^LsI a ^jl_a c-<_jI^ Uj ^yic,«^i-Lu-ul£ ^Jl 4 JL_uj» c-tT^ j2 

lj-uaHit_A La I 4-lLc, Ju9 jj_a 1 £j_a jL?r~ < »1 La (jL^ jL-saILLL 

LaLaHaI C-£j-u3 Ju3 j- lLJ Lv. £)l £j_a ♦ L^-aLc La£. <^u7jj 

4jjJaJJL! 4 -«-u-uSLH ^J^juu £_ulj 4_^j 4 j lr. 1 ^ ^ S^SLaJ l^-u^ 

(j-a 1 g~**- LfejuAu^oJ 1 oj&ju* ^jJI dJJLaJI ^Ltaj ^1-3jjJu>JI 

0jL£J J_J_LiU. ^UlAl <j-A ^CjJI ^lc. 4j! JjiJl iL_cuiJti 4-LU»LjjJl 4_^vjJI 
cru ^1 oLU! UU* jI .cdJi ^ J^l ^1 ^UJ 3 j£^\ 

£j _a £-j-4-> La l1JI_LA ^j_u_jJ 4_jI_3 JljJu>JI ^^JLaJI ^LLlI]I d ~>- <^> \ j ^ nil 4jJlj 
^I 4 L*_a 4_^j_j_3JIj 4 -lJoLjJ 1 (j-G-Cvllll (j- 4 ^LlaJJI I JlA 4_3_l3_>. ^L. Jo^Q]| 
. ^ Ij_«_u Jl>. ^ic 4 _j_LulII 4- Lt ^ljJlj Sj>j^>JLI 4jj_L_lII ^ClcvLLII q -a 
((J-La!j-U » ^ 0 Jjj ^J-i^J-A Jj^. ^LL]L>- ^ lj J-»J (J I ^j-Aj^VLu ^lj I 

Jjj>. c_j L l£J' !^£i Jjj La^lS ^-lLJL>» ^|j t rt nil > nj (jI LT^-* O" 4 *. 

4 jif. ^aToo ^J»l lji_A ^J^>. 4 _iL>.V I (jl jjljILv. lj Lob t^.u-A-tIuJl 4 £^jv 
4_aL*JIj ^uLlII ^LaI 4jIj ^y=>jju (jI V V 4_uJjJI ^j^j) ?TI 
. 4-J.,,^ I 4Ui l till Jjkl ^-A (J4 ts~l l^l V" l' (jf Jj 

^SLseTtJ lJlLsIa I ^juillll 4 _aLc LiJj^>o j-C. L-LI. 1 ^j| ^ 1 »j JlSJ 

^-aVI 1^-t.a-J ^A^jlr,r ^~aV! ^j| LtTuj ^aJI^ 4^a^^JLjjj 

. (j- 4 4_t£.J_U3jJ,I jj-A-A ^A-A Vj 4_p>L (j_A 

J. £ tSj 4_5CJ>JL 4_5C^>Jl (^LsLj fj | ^-lLJLv. ^lj| I jJ 

J. ts-i~ a~ (j! JlJj_j /A-JLJ . t-sLL-i.! 1^2 JlaL-II (3^3-JJ (3^-J^ 

3j1j^ ^ J t M i j 4 jI jJj (j! Juil \ Jl^j 4^j-*_a 4J ^j-A ^yic ^aJLjlII (- ^ jf l 
SjLJjL^JI 4 j*\ l3ll 4 _jj_L_lII 4^c^d 4_lIc CxJIjj I Jj^JlII ^jLj 4-<^l3j 

^_3_J 1 ^ L^> ^L-U-Ul ^I ^Jjt->Q O-L^-i 3j^]I ^j_A CxjI^ 
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1*1 jVail pJLsdl 6jitlb 


4_j La 3 Jlj Jl>. 4_i_u-^ _}L?cjI J «>»<WI £ya 4_j| ^_iLiL>. ^|j 

3jlj^>JL£ 14_j_*_j_«_LaiI ^j-3JI diLjjJaJJI j 3M <_jLi£LJI 

lLUILI ljJu-a_a ng Mill Lsj - i T lCI VI ^Cb V tiJLIj £)l jLfulj <<U t <>>tlj 

4l£ oj^-II 4 _JjI 3jj 9 (j-ai-La V ^jl tL £j_3J! 

cjj-uu Spirit ^j-a ^j-ojiiil c_jLi£LII LoJlLa LaLoj 4i*jjlj Jjl 

t— jLlSLll jS JlJJ . L^jIj »1 g Ml II 4—L-3 Jl>.^3 £)| (J_l3 LiJUlij t <>LJLl U , ,, 

9-I^juj ^-u-O-JuJ 1^ 9-^Jus J^-lII LojLS^ (j-aa_tluJI^ J^jJ! (J)-Lv 4 jLj 4JLJI J-3-11 

(jI j_lLJL>. <i ^ miIIj-^^ 3II I jlA (--<- > .jjJil (j Ij jbwl 

Jiia gLaSL>JI 4 jlf. j-^l ^-al-^jLajJLj (j <i 4 Mill ^ylr. jjJil ^Jl3j ^l-(j!jJI I JlA 
(-dllA jJlu La£ Dionysius 4_j3 aL>. ^jJI Jl^jlII <^1 ^uJ^lII 

3j_ 3JI JLSLuI»l Jjl (jL^ 4 _jIj jJL-t-aJ.1 j_& aj_ua_I! tillljl \ll£\ 

4jt_uio (JjLafcJ-^^311 I JlA c-.<j > > j-cj-jj-l! I jl 9- j-baJI 4 ♦ j i t->j . Q^SJI Lr^ ^jl-^ u -ll 

. 4jJJUJI 4JL1I 

<_jLl£ £jjt 5 19 3j_3_3JI jjj Loj 4_3JL&Il 4 ^j_aj_u 3jLil c-ul^ - jJaj Lai 
(_^JI L-ufcli Jj t£jl 1 util 1 mI -ij-Jl ^r^L^b (jl LiiuJ ^aJ ^-lLJLv. (jls t^_LaljJ,l 
LiLa-5 . JljJu*. (jr ^_j3_^Lu^5j u a ir . 4J (^SLIj 4j|i ^j-sa-LlI 4j>JL*_a 

'.^^lll Jj_3j Lul3.4_a^ c 3 - i L J U. 4_j1c t_ > 3»j IjLaj Vjl (j-sa-ti! Jj-3j 

4—LJI ,.4 .J ljIj! _ a—Jl)' 

^tJL-jr« s t ^ 1—^6 « « 14 i 3 tlj 
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- U l -f j 


^j-aj^Lu £j Lj im S 4_3j_c ^st-J (^ I cr^J c) - ^^ ^ ^ j^iLJL>. l£ lj La (j V 
4 ^l». £>£- J^L^JI -ijj La Jj^>- 3- c L J U> i^Ij <13j-*-a ^i ^t(» Jj9 

^j_A ^.xLA-tluJl (jl 4-(-i.t-uSvJI JU-j JlIc. JuL-uJI ^ ^ <311 £)l il t( j.a^g]| 
I jJ IjJ *.T <_3^-L (jr^ <-*>k 6-^ 4Jj^w LAj^ 

j. J < n <?~f 1 ljuk t-LLli ^1 La-»I ^a-Aj . 4£j_>. »i a miI t (jl-^j-aill ljuk 

^j_u_A-tjJI (jlj (jLj (Jj-Sj ^IlII 4_j£lflJI p &~JU L** * £-A (3^y 

U, 4jI : j ^a JjI <.<ill ^^lILI 3_cLJU> j_u_u_aj La I . L^J[j_>. jj Ju Ijlj-a->- c__t^lIjSUIj 
< /^ 11 - ^ <i <11 -v- 1 i /■% « 1 ^C -/^I lLUj Lj 3 4llI o Ln ^-A ^^ a ^ /. ^ .".,1 1 i", \ 
^J-A L^-Lc. JJu-tf^J La- 1-3 jl a^ j-A (JjSJI ^-U-A-tTaJi 4-t-LtTaJ La 

tiJJii ^1 Lcj . 4_j_3 a^^-cI/ J-£ ^jLu-gaieJj L l- l a- > - (jjSLII Lr^ L)^>^ J$JJ 
Jjj ^jjJiill ^1 j-LaJj £)! i- <in iVI <j_A 4 jI ^-iLJLv. (^Ij Jui^ 

^j-a jJljJ ijr lil ^j^jlJLj ^LLulJ.1 La-#j! ^JLc cJiiL^i! ijr 3 La/i 

J_A ciliji_j ^.-Lt-t' (jl V L^Lj-tfu tjr 3 .. . .<Uju>. L&j Jl>. 

LaL ^ ^ ^J ^j| ^JjLseJ 3 -JlJU. (jLj JJ-AJ I ^-ULAJ ♦ ^.a-A-tTuiI 

L^jlj ^j-oA-tHiil Cj*^^ ^j-aA-tlaJI JS-lj a j) <<o II 

3-iLiJL>> I jlSJj .4_j^ ^tlj ^jJI ^j^L-uJLlj La 4_ju!lI 

J_A . ^ - A- jj-J-S L T l - lX ' J ^-A-UJl JLUU-^II (jylc. IjLA 4 jIj L^j JlJ 3j_U^ 

^^y-LJLJ cdJj (jL^ . 4_I Jjv f^c. ^L-aJI <j-£a-<-J! CjJl>o li 4 jI ^IILa 

^ <✓% tl t A /j ^_jJl d ♦ tl 4-Cj-«-uJI ^I 4£^_>JI 4£^->JI ^j_a ^Ll£ 

L_Ajj_t^D Lj-^J (j »i a mi !i La I .4Jl^ 3 j!j^>J!j 

fj I < till 4 • j iU jj_A jujI 4 jV 4jjLj [&)£> £jK t <i a L^l ^-Li t AU ,,,H 4 j i mmII 
. Lc.j_4ola j 1 4jISLa ^j_a 
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1*1 jVail pJLsdl 6jitLb 


L.1—L-1Lv ^j_Aj^L_J_J £j\J ^L*l £)VI L^jIdIj 4l*J 

^Jl 4_jj 3 i_ < -A j j (^dJI CxSjJ! lil t(3- j -t-o i^JJI f II J. J < <i3~ 

(J-uJlaJI c_jL£JI JljLoJI (—SjjtJI 4 j1c, La C-.C V J-4J ijj>J jn<i Mill (j? 
c-^lj^Jlj ( j « a Mil l (jljj-ij (j^jVI j^j-aj Ji»-G (_yjfl 4jjJaI.fl aj-cIo L^J 
^IjJI I JlA ^1\ ^j-aj^Lu jj_uJ JljJI 4j 3 L-ufci ^ jJI cJSjJI 4 jI Jjjat i LgJj->- 
tj£jJI ( j.ijL4-tTafI ^jLj-BJjJl^JI 4_j£JjJI 4jjJajJI c_.<j>-j^j-^Jj-3j ^_JlJL>. ^jj 

jjJlj La ^ 1 \ ^ul j 3 lb 4 _l£L_u L^jT (jy lc. L^-JI ^ iff! 1 nlf. ^LstJ till j 

.c_^lj£ (j-A 

t ^3jJ^ ^ oJulX j jj-aV 1 ^1 3jJ^j JLvj o 5 L .uJ J-A 

JjL_uil <_3 jjlJI 4-i.b. La £-a 3 > uTi V 4j^jj_^L_ua CjIjj) i/Vm (jjjuaj-l J-Aj 
iJ y_£ 4 jl!L 3-JJLv 4j?cjw CjjI^ La^-a 4jI . JL>J1 4jfcj_Jaj V <_j1jj>J 1 S cifljuT 
La 4jbuf 4 j 3-L^ 5 Laj <lc Ju Jjlj LLI CjLjJaj ( j ) A 4j aL>. La ^JL*JI (jl Jlj_a 

Lt-aJLie-cj 4 _ojJu 3jIjj 9 4ll L_sc_a j_lLJL>. jbJ . jbJIj VI jjfc 
JjJLII ^JLuaj Jl_3_Ij Jj 4 4j 4_<a^_jj ^jJI jjtlll ^lr. ^uJlaJI i_jL£JI ^jJLjlIJ 
(j \J JljLoJI l_3jjl!I 4_j1c Laj cilb 3^Jj t 4ill 
-j-ujfcjJI I Jufc jL>. 3}-4 jjI JlJI 4_b j 4jjjscllil (jL j 3^ I *j*^»T 9-i^juj ^j-uLfl 

4-uj-u^JI L^jLj L^cLul ^LJI ^yill (jjjJI ^uiLuj 
^ L ^ j tciJLcu >L 4-«-a-uSLU ^y_<^ 3 j_l>.V 3 ^-IjVl 4-4 -ISkJI 3*^1 * ^ 4^^ 

^lj .^JL^JI jlLo (j-uLJ! ^fl Cjjjutjl ^ Jy jil jlJLSIlIL VI LaLuj^j 

4 mi j <*v II . 1 1 -a- a Ulj^f ^^ylll 3jj^ Mill 4 _a^L>J,I tjA ciil j ^^yic j-Ll J-Jj 
j-tc 4j jj_A jj V La 31 4 jlr. IIj_c*djJ 3 ^_yji1 ^-(JLJL>J 

.3j-u^ (jufcljjj 4 j a 1 r. 4Jj| La J r t n") 3JuJl>. 4j^l4 4jjJaj C^L$j-4_La ^Lu^I 
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Edwin A. Burtt. Oj_u (jjjf j L7 ic. jVl ^Ij 

(j I«~_i j»L& i_ijL>. <l>JL«_ a ij}\ c_uiij (_gjJ! 

ijU-VI ^ Jluu . 3 jljJu>JI 4 K \ a 11 4 -jj, tv< 11 
(JJ& JJ) jJLSj ^jSLuj-jjSLj dOl 

j. j r. ^-UjLi Lx Xf, 

CjLljV ^ ^ ^ " 4_j_lj^_>o Jlj&Ij-cu L^jjJ £)1 

4-^J-^* ^,-3 <—lt^>JI * l-^J 

*IjT (jl l_x_j£j lLIIjuT CjLuIoIj^JI 

.JjL-JI L 4 J Lx.x j-ufTl ^LxTlaLj dx_Jaj>. 

<J—<-Tli.uj i»L9 ^dJl jjJLl (_J L-<-uj ^1^-i £j^~* ^ 

J ^ J t J—tcoLiLX ^ 4_jJl 

3JuJl>JI 4_j£JLxJ1 4jjJa_Lllj 4_t^L>Jl 4_uisj-flJI 
^Jl J m < »n V 4 -luo^ L^jI 4j?cj^_j L$J 4ILu3jLjlx 
t j JlJLI . 4_J_lJ^>«J jLjfclJ_tl( jl ^ < <i^> 

4_j_udj-xJI tiULj 4_t^jL»x ^jLj JjxJI Lr^ O’^jJ-^ 

^UJ! jLjuj! <_« 1 < <itI i_>L£jl ^_lILjlIlI 

Jls~ (_yJI tiili 0^ l£> 19 • ^>-Vl (3^. 

<LdajL*js IjJljI ^jjjJI (JL>.j ^ji j^-y ■J L3 "l V il 
,j^J I 4 K 3 Jjl (_ T i»j V Lilli jjSUj 
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1*1 jVail pJLsdl 6jitlb 


^pSjL-JLJ C-jLlSJI ^jJLaJ CxjI^ ^_JU - jlU« J^CJ ^jy ic jJjJLlI ljuk 

cl<_jL^ 4 mi j II JL^-j J_*_s ^jl jl^JJ. 1 i3jujL>J! 4 _j£ 13JI 4jj_La_<JI 
Ijj-ij I i gen (jyic- LjjL-^Hsl ^ mi n La lj_u^ LuSLlj L$J4 jJuJu_a 

r^LsJI (J!J-t-uJI ^jLj Ll& .3juJl>JI 4jj_Ia_Lll JuId JjL_uj 4 j a I f ■ 

$3jujL>Jl 4j^ia_tJI JuJa CZs^jb ^pJI I CjLudIjI^VI (jj£j tl)' ^ < «f. I!sLa 

Ju£. cillaJI fc> )\ Jl>.Lj £)L£ cdljul JljL*_uJI j^LaJI (jj aJu (^^Lj (Jj-Sj 
J^-Q j)jj) < <o ~J (JJIJljT ^jjjLlII Ju9 ^LLaJJI cillj £)!j j_A-jHa_> 

LiJJIi ^JLc. jlj La La I. LjLoj_>- a La-<-uJI 4_^JLAII I j) l^> 11 

JlaJ . JuJjv CL^e-iil 3 jj_L^ILa V ^Ll%J 4_i3 C.t^e-t-11 

^jlc. Ij-ill JULJ 4_tic O.L>Ol Cj^LjUU (jjQ O^U LaJ (J-UJ ^LtlJ 
L^jLi J-t-uJI 4 j3J ^yC. JJL V ^y-lc. 4_j£llaJI CjI VI J-Luil 

^1 ) {j-C. ^ I 3r~tl ^1 tillj Juu ^j-oLlII JlJ (^jJI La^ .(j-u^LLaj 

(j_A (jJjSj-JU V JUjU*. ^ySLla ^LLsJj (jjJii-LjJ 4 JLj^ LjO^jS ^A-$jLl»- 1_i-<_uL(J 

4_jj_La_Lj 4_i_<_u 1 —Laj 4_jJl_LLaj 4jj_Laj ^JllL-uJ I ^ I j ^j-Aj S LLlJu 0^_aI 
c?-^ ^LLaj (j-a Cr^j^ 6^ ^1 4lbJL>. 

4 IA f 1 j»aI jiail J-U-O^J I ^ t«> / A jj Cj| Jl>.VI J-lTlII ^jl Ju-a 

.j_pJL» ^llll ^yic. Jjju 4j aIt. dJuLb jl 
JlaI*j 4-i^JLaJI oVcH 1 ^ 1 f 6^ 

t^uJ l^JI qjjJ) Ajl <—uk Jla ^_a Jilj tlLIj (jl£j 3 j»j^>JLI j-uajJI 4 _j_4jL>- ^jyic 

CxjL^ LAjjJlJ £jLU]I yLusl SjijjL^A j_u^_lII 4_^jL>. 3j^ U (j£Jj 

jJs 4 j mi a mi II j— a_lII ^aJj i JlJU ^jIL>.| Jl£ c-jj)^ i nhll ^aJ *3jjJl%-a 

4 Vj ys> uZdZj^. 3j_AjJI JjLLa CLu Vj tCxiLiu^l 

3jj_>j^i jJajJij ^j_oi j^>ji Cuji^ ul ^j-ajlII icj juu j^aii ,«. 

c^jIjj c-i-L^a i M^w ^p»jVI ^jl jljLoJI ^Ij-JI jl3^ (JJIjljT 4^jlU JjL-uj 

JlJljJU (_^-ll 4-jJ La-<-uJ I ^ LmjJV VI ^Jl ■■! ^JSt^JI 3j_U^ (_p»jVl (jU 
* L^Jp. jjjj [&L 

jlj-sdjJI cjLjJLa-cj 3j_jL*JI cjLLa^^Lil I clJLlII ^LaJLI 

J-aL^J L a ^ 3 mi 1*4 a La ^1 Ci i^i 4! JlS L^J Sl^l ^j-ul J->«-II Cj J-a T i^. I (_^1 
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pJLsJI 6 Luu CiLuaUjJI jjI 


g> £ \ •"< 11 jj_aVI ni ] 4j> it a. a 4_jL>-I 4_jh (J^LlII Jl>.j 4jt_ulail 

Jl_>. 5^ i L_<_u_o ciJIjul ^ Lo-<_uJ 1 ^ L<_u_>» V I 4^^_>»^ 

Lt-t^v CxjI^ !il t ^ L<-ujv V' 4 ♦ > hU JlsVI CjtajiaiJ Jluu 

f.\ j^JIj c_jI^jJI Jj^ilVI L^j JLa ^yllii 4 jujVI $. j-ua ^_<_ai2J 

(jL^ 4 < „4Jlj <—3j_iiu]l O-p- 3_a CjjLaUj j-us1_ulII o '^Jt U.J .jlillj *UIj 

. \-£j-a l-SjJu 

Jj->. Cj\-l^\j~lC.'$\ <j-uLiJI (^JlI 4jI 4ju!jJI 4 Lcl 

.*-£UIl 4-pLtJl CiLUtU ejju* JA 3juJpJt 4_£UJ1 2b>JkU| 

SjujpJI 4 jj rtl 3^-* ^-1 cjLusI^H ^.1 ttiJIjuT^jjJ 3jhljlLc c^Lf> ^\ 
Loh * L4] c^Liu j-j>"I j| 1 ^<>.^w s ^lc JjuLILj 3j 
jjJLLal I Is I 4_jl_h 4 -iSLujj»j£L1 I 4jjJqjl!I C.<jx-t^2> liij 4 _jLj j_Sj 4 <Luhj£ 

a t*>£ * 3-0 >Lk c-jjJlII ^JJ ■ UM ,., 4JL%_4 V 4J1L3 Ljjj^c e 1 »>*a 11 |<uu> 

CjL-pp^-flJI 3)-° j-u^ 0 JlA I JlC lLILl&j d U1 Aw £Upp ^J-C £jufc ■ U <1 

^JLc j_cIj_!s j_jJLjJL>. 31 Jju VI 1 $ 3 ' m ~j ^ ^jpJI cjljjJa_Lllj 

4_^ ^JJUJ 3^b ^ cjVISL^I l^LIa dili cuf ^ .4!bj^JI ISLuKJll 
3 jljju>JI 4_l^_LLJI 4_jj l^> r II ^1^. tiJl_LA 3 ^ * 31 

4^jiiJI ^jjseJil j_J£ cjjJl3&j (Jj-Sj 31 

j_plj (^j-aU^JI j-L.»rJI I jlA 3?j annual Parallax of the fixed stars 4_L_u 
Jj-<a 35 t^-° I (jIojVl (jyJI ^j-oLjjVIj 

I jl_a 3_c 4_thLi 4 _jL>.] j_j_LJLp jl_Lc 3_SLj 4_jI ( ^>Jlj . j$ <"iI 4 "<, u 
fJU ^yic j-cVl 3^J 4 JSL 4 J 4jjJ C-3L£ Vj 

3 L-J ^ I ♦) 3 I I **} 1 '■ 4 Lj-^L^ 3^1 _j a] cillj 3^J 4 jJlj 3v <nhtl 3 ^ 

(JlLc Ju-OJ ^ JlC. 3 V cillij 1838 4_U_U VI { <1 muCi 4 -L uaj-aJI 4 >JlA 4 t?J 
-^u^SLu^j^ 4jjJij I jl-^^^-uu ^ tl ciJJj jJ 3 _<fcLIail j-pTdl I JlA 

^ i/>«" / ..I CjihLcu^c 4lbljil ^^J5 c_lU I Jl>- 4_4 t * 1^£' CjLhL_u_« ^pdl^H^I 

( j-a ,ciJI j-L-lv Lajj)<^V i jl L^ljjl LdLaJI ^lc. 3 a 1 swLJI 3-0 j-uSLII 
4-Lop. 3 -° Ijl^. 1^ LpU. 3M5LJ1J 3 , ^ll-‘- u -ll 61 *—l^Ij 

1 ^ ^1 JljT ^ Jy jj j p5ell]l ^oIaJI 3 S-J ^o-J 4-^-t^.«-o 4j oIf. CjLuoI^IlC .1 
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1*1 jVail pJLsdl 6jJtlb 


. \jtjuLUjju ji 

oJlvj (jLj Jj-3J1 (/> <^n 4_j| Cjj_u ^|j CaljLldVl oJufc J£ <;ljl il 
CjLu^IjUcI tiJllA ^-1 >1 i^ L> ’ M ‘^-*JI <>L>iJ *1 JulII cJi9j-a ^ jJI jjfc 

( j-« lj_u£4 _j£_uj_)j£J 1 4jjklll J^La <_y^ ^jJJlII c_LL>» ( j-« -i-ijJ jl 
4j^sdllj 4lV*>UI ^yic _}L^lcVl lj.}Lt£.l (jJJlII 4_^lkj 
<jrk L^LLls c >5tj jUj Luj jt ^L>- JLp- L$jI ^yk L&J1 ojjku 
cj jlk *Uk <>jLi ^^la ^Uaj Ij ^ . j-j Jl 2 j Jjai 

JlJJl>- ^^1*4 ^Uaj JjlJLa (jjS pJbJuusj Cj L 1 <>r.j ^jLjI < n^> 4lse_^ ^_yk 

^3 $ j_j/LJ,l jll^jJIj ^ya\ (j- 4 Lu-uL-u 1 1 31L / a cjLuJoIjjJI 
^jjjLlII (j\ p-a jJ 4 jI j_lC . I_^3jk 4 _j 3 j<r>j IkLual I Jl^>* t*l l^**mn £)1 j-j ^1 

JlJLJ Cj^_jj C-xifcj 1jJJ l-lh-oJ (jl j ^_>J j^aVl ^J1 4 _j^L j_4_> 

<_y_a ^j_jJ1 »*) mi i (_yill JjLj/jJI 4jj^5cIlIIj 4 ^jl ^1 ciJJj 

t Lt-gk ^^k i_<JJu ^yllJI d n ,^>\\ fVi {JT £i LiLfc IjjJ c-cjlIj LuLo*. 

(jl—1 JjJLll q £. CjJ_U (jljItJ fLj . « ijr aJ^JL<l 1)) jl (jr -U^J>0 ^k J-A ^^_t]| ^JjL^ 

^J-C. ( 3 1 ~ V J J 1 J 1L>» (j-^3 Ij) MMtJ (j? ^Uk lJlSj-c 

. L4 J ^ 4-iSLu^jjSLII 4jjklJl ^Ijl cillli »Lgk 

L^jI 3JuJl>. 4j^Ja_a ^llll (_yk ^jSLuj-jj^ 
tiJL-LA C-<-jL^ Jl^j Lol S 4 -jj1 4 < <i tl ^LlaljvV lj 4^^L*JI 4_3 _j^>. 

Cjlia^^Laj 4_t_u^_>u Jufclj^Io 1 ^ <^r. Jj-^j-uj) 4 A U i 4_3jk_) ( _ r Aj-4_^jJi^ 4j^kj 
Cj^I 4_^La i±j-C.\ j_j tiJLLA (jj-^ (jt Jlj 4jIs tdJjjLC 
Jjj! ^lr. ^_3 j ^j| 111 {^y (< »n jj 4 j! Cjj-u \Sjri3 ♦ 3JljJ u>JI 4luj_l2J 4-C.Lu^a 
^/U4 (jyk JjlULj j_3_u_u LuL^ ciJLte ^1 ( j^jiLu^^SLj cjjux ^ jy lll 
j. < nil J_»J .<±ujjl>JI ^ ♦ j j U11 11 gt A, ..14 4 -lLc. ^j_3j ^jJI ^L^il ^LoV! jl 

^lc JplH>. CAjkll^ul JlS ajlSL^I)) (jI (j-° 4_Lc ^ t^4 L^-l^ 

,j[£ L^_4 Lai < till j_I^1j 1 ^Llaj J^L>* dJULUl 

4 1^ M) jl^*^l Cxjl^ J-5CJ (^1 L>^J ^Llalll UjLs 

^j.uj)<;jlUj ^Lta_u dJ J r< 1 nl ajl^Lal ^jl l_j!jj>JI S l^Ltojjl 

Ljj-jj jl Kla IruLiJ <—1 j-3j La (jyk Jl^Tlo (_£ jJl ^Iklil jjfcj-dlLlll 

l)L3_Lit_c (jil ^jLalkllLa . ISk (jriAjjlj 4 j^Ij ^^JLc L«Ltij epicycles 
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pJLsJI 6Luu uLufllijfJI jj! 


ojj juLVI c-GjIu ^ylll ^jllill ^ Jja cdJIi£j ^LuLiu ^jUe^JJLlj 
3jljJu>JI 4_ljj_la_j (jr ^ ^-u 1 &j A ~f .l fciLXI (jj . 

La! » ( j-oj) i 4 _j JLs La <«JajL>* 4^AfcJ JjJlJI ^l 3jj^. <<ML 

jj_A ciUli jjlJi ^ 3 I ' » 4_j^_Laj {jjo> IIL-uj! ^^! Lujji^ 4j^Jaj (jl 

i_£j 4 _u^L>JI j_a!I j)L>t! La! 3jujl>JI 4jjJa_<JI c_<->-« a Mills 

jl J«j|j.} <J}L>. (j-A 1 g I f, J—J-J-aHJI (jSLdd 4dLs C^l(j-A LgJ £>■ JJJlJ L4JJ 

Concentric circle around <j« a m<II j-a Sju^La LaJ^Ij-a CjIjL^la 
4_L»1 < m 1 II <l».j La jjVlj . j a 3tl VI 3 jlc.LaJI aj_a £y£. j mij Vj the sun 
J-j ^j_a c-.<- > »j p -t- t jj Jlj^oil I^LA ^ 1 r. 4 _jL>* VI j)l S 3 u^JuAj><JI 4j^_La_JI 

(J-u J-UZlC. I JLjL_o (^JlII (Jj^LdJI jLuJI 4jLJ_lL 

.4-jLaj ( jy S 4 juLoJI jl£sVL-4_<-uiij j_A-a^jG 
J ^ 3 t! jLG l_£J j_LA-> C-<-)l4_JUj 1 LiJLLA (jG ^J_AJtil (Jj-dJ! ^£La-1 

a A , ,.\1 a ^j! j_a : L$Jj! ^j-uj^L-ljj— jLSLs! ^JL jj! L^J <_dl JuT 

<j! ^1 !j_ulo as tUj mijJI j (^j^LLa (j_A 0^3 (_r 4 l^ L ^l (3£>LVI 

^_&jL£Ls! j j_a_j_a_i ^ aLuIj IjJ . 4-L»l < dill ! Ju_a L^_aSL%j La-»J L^J£ a ♦.. U!! 
Principale of simplicity fjull I jjt c__^ j_aj 4 _3 lj_lLlII j_aIJ^». ^jLLuw^Laj 
AJ- ciaJI (jlj ^^^IojVI ^ J S J A ** ‘ L> 3 , ^ Lt-arv. VI (j! ^Jl MIa |jj_A j ^ 3! A 
i Lfcj^tJ CLlS JJZ ^nil 4^>JI (j-C. wLl>»J V L-Ajl JlaJI ^j!j ^AJA" I M A tiaS- J,J 1 11J 
<U -a- \') \ r I » Ij .dJIILT 4juLi cGl^ aIj^?I (j-A J-U^ <-diIi JIa 

^a_^JL!La! ^^Jl V j 1 °) LlLaIlII La IjI-Cjj-u Jj_aj La^-jI^^VI aJlA (JjlIaj ^Jua 
I C. 1 ^ I a C, JlIc. 4_at_ulaJI (jl ^Lla t^Jo£. 4 _a£L>J! Jlj^lj 

. L^-aL^-a 4_j_^ j_j?e_LJ (^jJI C-<-£jJI j I Jl^JI uLjj_aj LajjJ J a I 

V ^J) 1 ♦ a (j^j L^JlA (jj (_yjl (_y ♦ (It") JlJjJ La <—3jju 4 »J J U llj 

lLULaJI (J7 ^ ^--j ajIL < 4jj_L_Lj 3juJl>JI a jCI 311 d wL <tl jLu^JLi Vj 4_tj 3_iLj 

(j!j La^-MjLa ^jJLai (j-A-^ .4 _j IjJL^ (^jJI 4-L.l < .1 jll Ijlla c-.«A>»j-4d ‘-LUij 
<1)T J-^-V tiLIij (jj/j-c-jJLL-i jiliaj cJLi.j! cls}LjJ-*3 (jl-CJjJJ 

jj!ilu oils ( _yjJl Jlo-sjJI i ~ i I j U « a j cUSLLill oliss.Mi! J_a 4 jLj^Jsj <-...! i~~ 

joJ jiil! 3 Jljjo ole .jjiscjs oMjjisIII tyu y-aj • lc.Lj 
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\all (qJaJI 6ji&lb 


cJ^Lbl c.JLvji La-»lj ij“j jl 4 j JL 9 ^jJI ^!<^>VI ^.1fc> /tl 4_ajLa 

<j-a ^jLajJI j»a ^Lc. JlscIu-oI La £_a 4l^ ^LLaJJI J) < nn £) I V tiJJj jjjJlLII 
-JL>J1 4»j «U i- (jr uu I Jufcj . ^LJLs JjJljl1]I C.t_ L> .jI 4-tSJl^ CjI kx^Laj Juki jJh 
1 fo v A \ a njJLLaJI Lt _£ 4_jl_jj_Laj ( j_ u j_c_iilaj 4 -lLl ^LbI ^ jJI |jui.l Ca^L^j 

La-»l ^Ltaill c.JL > ol jjjJlIJI cJ^Ls! 4JLax £>£LIj j^-tl cr^ 

Lil^zzla l_^I ^j_a lj-u^ (jlJ I jJLs ciiljuT ^-aujl jJI 1^-tTuJv- Cj^-Co- 

.(jlajVt JjjJlj LfcjjJu <>jukj L^ia j-l£l J^ljj tUjTT a J3^_JJl_UO J-JIJj 
t^j-oj) ajlt^i ^LLaj j-jjJlIII ciJ^LsI C<-Lv..i 1 Li LI: jjfc LlA jj-jj (^jJI JlJ-tJjJl 

ji $ 4_a L$J1 4» nUI I ^a— ^ ^LoJI cLiK ULId Jl^u jbjl LiUj 

jL iT lCL £_C1j (jL j (jjJjI Lujjtj^ ^LLaj (jlSJ Cjj_u La£ Jjla-Lll I Jufc p-a 

. LlLu 4 Al in ^uLLsj (^c. dJLx.il tJ7 H]l j-jjJuJI Cj^LsI ^j-a Jls JlS 4_ul> J\_a ^jl 
4 <? j 7i x ^j-C. I4_t£.j-Csj_a-J jj-aVI ^1 (jjj-LaJj ^j-uLtJI (j I jJj 

^ lj I j *\ a j - g> , ,< * \ ^uJl^JI Cr iJLiJI *. I fc> < 11 JljJo JjLcuj ^nl1 cjLCjI^C^VI 

4lliLu2_>. dJLuj d ♦ i . L. 11 4-La L<.u.l} 1 IjLj_a ^ IjJI *■! 7T,, ,.l jJ 4_j| Cjj_u 

CjLt^ljJt£.VI .ijJI (jy SJLaJI ^Lta-LlL mi a~all ^^SLaV 4 " j a & lj 

(j-oj ajit^.i ^LLaj 4_u!o (^ jJI (^, \ i/Vrflj L^L-o 

JjuLa)) ^LLaj (JjVI ^>-La Juii^ . 4_t^ jj_ua_aJI t__olC jI Jlj^aIlII (jJaJtJ 
La 4_>JL*_a ^jIL < 4 jj_L_j JlIc equant.j<<<U 

. 4j^La-t.aJI ^LoixVl CjI^>J uniform velocity. «4_L^jL?dU 4£j^a]|»<_» ju 
4_ii»Lc (^jJI J ♦ II J ^ <? II jLjJj 4_j j_La ^jJ! ^LJI c_J)L>JI Lai 
CjLL_u_xJI I ^jl^ ^j_oj ^I jl£JjjVl 4_La_aj jl liUL tjlaTu 4_jl_£ 
j-xj_a j I dL>JLl Ju£. ( _p3jVl Jlaj ^aJ . 4_xSJLaJI CjIj-j JloHJI j| 

aL lllojL j j <^ * 11 ^_a ^JLc. n 1 s>~ir V1 ^ Ir ^_uLcJ I La^ 4_1^ CJLLi j^aVl 

( jr -& 4J1 jLjJI <ia Mill C isx-u^ I Jj II 4 Ijl4 4u^ 

La^-J^ Mill jj_a ^j-a-J 4 JjlIj . jlSJjjVI 4 _LxSjj lLLxJLI 
^j^LlII jj-uaJLi^ idJIjuT jljLjJI All JoLajI ^^jLL jl <—j^L^jI 

LLLx SJjJlx 4jj_L_Lj JlxVI ^^JLc-LfcLt-Csj 4 j Mir. (j\ j-Q^ajLaj 

4_jj-^j— a ^ J £■ Lx ^aju . (jLajJI 1 ^jl^ LLc 4_a-J4j^iaj 

Caa^j 3j-u^ HJlxI ^jLj LlA 4 1^>U1 jJlxj na Mill 4j^£j_aj 
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pJLsJI 6 Luu uLufllijfJI jjI 


ijJULj £)l (j-AJ *3jUjU>Jl 4jjJkiII (J^LcI i~'A y “ (yllll 4_U_u 4 jI_U JMiw 
LjLjjv| JjL_uli1 ^LUI c.c>. jl JSLJuj ^1-ciA^c, jJs cj! jl>.VI 

(JrU ♦ 4_JJ ^CjUJ 4j^ h (H 4_> ^A-C-j^ L« I LjLp.! j^LaJI JLa^-Jj 

4.t£Lu.u^l^J' M bVlj ^^1 *-Hj Jthf^ ^La T laI tillj 

. JoLajIj (^A-aJl^VI CjIjIu J ^I (J_uLl!Lj (_£ jJI j_aVI 

cj>Uw jJ\ ll!1_La o-jISLs j! ~i SjLstlJI ^aJLc 3j^3 c^jjux. lLLIj^ 
L^o^Lus La Cj>L>.jJI ciJJj c_<j>.Ludj LkjLstJj 3 jj-a- » -U ^_lC 4JbjlaJI 

j-LtU 4-jj-iliJ CjLjlaIc^aj 3ju Jjv V 4^>_*_aj 4_t3l^Ju*. i_ 3j.tTu^' ^j_A 

4jjLscILIIj 4-tC.LL^ai' JjjJI q^*} jLseHl! L-cS o Ib t L^j Jl^C J^jL-u ^j-uLlJI (j-A 

. J_A ^ Ij Lu-uT 3 JlJJU CjL*_a3j?C_A ^ ^ 1 . >s < J ^A_^JlL_u ^yLc. 

aI— t-co I ^L-lIq ^j_oLlII Jp3l ^LujjIj cjj-u c_>_a 3 <-iL13 

4JL>.jJIj jLsel]| U 4 jL ^yic CjJl>o 3JljJlc JplJLxj 3 j_u£ 

Ju9 cillj ^aJL*JI aLscjI (_p2>jV! ^Laj-o! ^)^_aL»JL1j 

3jl_j_*_jJI ^y-uDljVl £)l ^j-oLlJI ^a \ r.j (jl ^—LsLs ^ylc J^l 

i~‘ 3 J *- Ju9 4 _j_Lj_} 3jjj (jl l 1U3 ^ylc J>j »(jK < <iH j 4_1j_&La 4_uL<JI £-La_l^V1 
Cu_jL^ (_yjJl ^j-A ^-LtSo O-rvLLalj 3 JuJl>JI 4_j£1a]I AjjJalll o^LcI 

Ij^j-A Lajj 3litjl ^yL^. C_3 jJlJI JlaJ «3j-U^ jj-aI ^ullll 4 j|j L-oe->o 
4jjJa_Lll (jl CjJl>. t^Lc. l_aJ| ^yLc. 3^ Jljio Luj^ 

J_jL_3 ^AJ . Lajj l__LjL>. ^_yll 3 JlJ Jl>. j^lj_A 3 JlC 3JljJl>JI <Lj^1aJI 

<uL>JLl ^j-ltJlj i_j!_}V! »Lpwl ^yll ju 3 j-u^ jLLu (JT h 4j ajI^I cjLc.j-j cJUj 
J^LaJI JJV ^yS 3jL 3 ^yll ^ylLlUj ^ jj l J-A ^ l 4_UO L>J I 

CL<_jL^ JJ_a| (j_C (J-ul—<-ll C_<_jL>. (j_A Lulj I jJ . 4_ulJJuuj Laj_a£. 

^aJ 4_j| Cj^_j_j .3JljJu>» QJ a~i^j Ijj>.|jj ^^aLaTlAI J ♦ III" 

^•^-t-u-A ^yic CjI^-Ls ^J-aIjjlI! cill3 a!j| ^ (j- 4 L>^ 

^ JlAJ (j I- L^JLjL^J j, hi ) ^_y£ ^ »j »-^ L* 4 r I J U 11 Cu-A^u-o IJ-tii 1 JuT CjI Jl>.VI 

Jl_j Jl_>- ^LlajIj 3jjj 4j| (jiij JlS La ^j_A L^j-Ujj 4j Jl>- 3j_L^_>. ^Ic. 

J_5cj jujuv. ^^1*4 ^LLaj ^j-ollll ^>LU! ^_yA SjU-Ltl jjjjj .(_d| juT 

4 &\ 3U 4jjJa_Lll jjfc Lafc 4 ^Ij^I c_<-5ej La .^ajJlaJI aII ^LLaJJI J^t-A 


" 


1*1 j Vail pJLsdl 6 jib Lb 


JjJ Mil 11 qjjuM 4JLjl! Jj Lf-ujJh V (j-A Cj*L>. j I ^ jJjj 3jLJjL>JI 

J-jLLc ^1_J (jAuM (jy£ IjJJJJ L^£^ L^wj jJ I 

J j ^ < 1 "' Ci <i $ ( mI 4_*Lb J_a!^C L^K cLL£j ciiljuT L t- u a- > » CoJJl>- ^j-oLlII 

j. j mi j L*£ 1 < A ^ mil J_&j ♦ 4-t^Lu^jjSLll a <C L11 4jjJklIl Utl 

Nicholas ofL_u^£ VjiLo JL_«I JL».jJI jlSLal 4_j r< < »t \-a c.ij-u 


J-£ j_jLL 4_£^>Jt <jL (j^LcVI <^1^-Cusa 
JjJLlI (j^L-CJ V <G|j tC_-tjljJ>JI (j-O _}jjL3fc_A V oL$ aj_<_uL> 


^1 1 h'vVI 4_l3j jjLcu cilli L^jLifo cdj-stlij (jlsjVl £)ij t4i^ ^JLlJI 

lt _£ a >,, A < Ljj^j^ Laa 1 ^ * “j ‘-Ijj-u ^Ij Lob i j r A - a «j .LtI 

jLuJI jlit <jl£ L-j-xSij a_ul jJI ajj_u_u De Revolutionibus . 4_>L£ 4_4juLa 
^£2_»_j ^ fc> < tl ^jUjJI a (jl i * ^ a_tic. iSj*^ n ^ 

JLii-cl 3jljju>JI aibjiaj <>jlusLc (j-^j L^j *L>. (_pJI jjjjJI 

a_iLLa 4 jj_LjJ1 ^£l J^». Gilbert of Golchester Cjj-lU. 


c. (j-o ^L_uj%. VI cjjjLLalt] 4jtjj-<-uil (jiojVI a£j^ 


o jJ «Gl 
u!jl£JI£ 


^^ylLlIj <jls!jJLc.V! lj_A ^ I c. JjjJjJI j_1oLlI! £)J J^jsl-LaL^j 

^L-ujvVI j3Lu 3 ^£j3 JuJj V l_^_Lubljjij 3juJu>J! 4 j^ 

4_i£liJt 4 o tViVl j3l_<j (jrublj-jil JljJj Lc jJloj ^_p3jVl (jr Lc La^jLUjj 
-1 ^ .>.♦ \ i j r c. cQjliJI ^jj?e_Lll &JJb ^Jlj^L i j r a> ^JLc. jLftlulj t4ojli(JI ^jjjc_lLI 

^ ciJjjLJ ^A_ILo JJ-cVI oJlA JlLc jiiLai £)l (J^l 


£j-a 4jj1 4 < nil ^1 1 m^.VI 3 .U n La 4-oLb aj^L j J t*~i\ I 

ULL 4_jI Cjj_j_j ♦ ^1J) dij £■!j_<_u L^jIj ^jlajVI ^-L. j ■ L> *j La_sl (j^-il 
4j»j «L>II (>ul j-SJI aJ_^j>J ^ 1 ^^.j 3jujl>JI 4j^_L_lII c^jI^ 

L)l (j I r. J-l^LjJI tlLli Lu> siLuo/VI j-uzsn J (_^3JI 

(j-L-j (jL^ LuoL>. LoL^ T lAI La^j-uLJI jl C - < j> -LJI ^j-a ^srl 1 in V o^J^' 

.(jjilll (jL^ 1 _9^ taj-LC cJlLitJ L_OJj_<I( ijJjUA !jj4 L^jLj 

a ^ -v. LaJJ ^a_j JJu-aJI 1 Ju&> L^J-Saj 4_3j^_L 4jjL2-o Cj^_u 

J-3j V (jjuJj q. ujjL 4jl£L« (jU Jj-3j il iSj -^' o- 4 Lu d^ j* - (jIojVl ^Lbj 


a jdrttl 4 jj_L_lII VI 4jISLa Cj^Tu-uI LaiTi^a LaLa_j 1 1 ^ < »<3 < Lajj ajl£La C^c. 

.a^_<_uLj L t _ u a- > - 4 j^ 1 «a < till ^1 < m^vVIj <-^1 J^-ll 4 _l3j 4_jSLu^_>jSJI 
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uu^aJI pJLaJI 6luu (^3 CiLmaLijJI jjI 



II *L> j_aaj i^jJI dJISIl c_uUJI Laf 


d_aLc. a_iaa-_j3 alii jJLi (J_aL«JI lj_& 4ja flil (jl Cjjjj ' 3"«j jl iilil j <>iLjjJLi 


jaaa-4y Ij 1-11 £j.S . all 


iLaJLi-a 


I « 4 j Q alij-AJijl (jLijJa LaafcJ S-XjJLaJI I 3j, ,i jjjjJI (j-Uj-SJI 

-jjal^JLi JjaaJU j_£L3lall lLijj (j-a (jj/Lall Jjjic. 1 a4y^ ilJjjaaiJj aLau-U^JI aLaulj.5 
4_ail£La jL*j| jj ‘ Jaa*_all (jLajJI JLaa l^>.jJ jja (j-i j li-ilyjJl (jl (J^^l 

4_aaaaljjJI ja-AjlSLal (_ T 1^. Lg^l jU'tl Sjjj-aiaj (^ja-jLiJI jaJLuJI (^ 
(jL£ il ( _ ? _aiaLjjJI (oJL»JI Jl^Lil adljLl S-aujj^ll ^ 

. L^JLiLfl-j ujuj I tiTr a (jilSLa jljaLal j»l_a3 (jiaj^aaj L^lSLaiaa (jlj Jja jl (jlSLalJ 
(jr Li3ljjJI jal*JI (3-o-atIiJ 1_5 3j_aaJI ^gi^i3i~ OjI£ (j-a (jly J-L^ l?L> LLfc (j-aj 

jaJ 4_u_uJLl^JI aliljj is\ ill (jV 1 ^ IM i m aj aLauJLi^JI (j^JLaaeJ La (jLc.^-au _JjaaJ*l 
p 4 3~ Cjjl^ Jj-j-al^lLi 4 Jlu3 L 4J (j-uJ (_^l-3jjjc-a L^jl L4-JI j-^-y (jSL 
(jrtyaaalyjJI (jLy jaa.1 .f_yu j) I M-> J>I jaJL*JI L^JLiLSj La L4J (jl 
U-is Lfl.ll A J 1 11J-I4JI LI <>i3ll (jLy (jjj^y IaLau JLL4JI ^aLt-i J«~ mi! (j-a 
■ ^ 3^3--. lyJj (JjailL 4_a3Ls <Lu_uJLlA (JLLaiilj al)La.l 1 n I. 4_aaa.j5 

alijjLx-jl (^,111 JLa^-Vl L4-1 -14 m~i Lc^-3-aJJ-3JI jj) i^ull (_yJI 3jyLc. JjLjllla 
j»J lSjj Ji^ <_il 1 <1 ~>ijI jai^. (jl (j-1^ LL*iIaj-(jLajJI dll j J^a. LlJI 

«LaaljjJI (j-a Jiaa i_!j_a3 (j^lajLal LacJj (jl La jl .aLaujj^Jt (_yl £. 0 jLaHc.1 
<L>JL*-a 4 j Ijljj (_ 5 jJI Proposition (jiaj_3JI (jLj (jjj <Jj&- ojl^al aly 
JJ l^lC. (J^ IjljU. (jjjJI (j_Jj£Lail (j£L jaJj .(j-auJ-L* Jjlia lj (j_$5L 3Jl_auJ,l 
-(jjjj^l-ij^tl L4J JIS La^-JJjtll a_a>._j^j ^aJLiJI (JiLa- (jj^Jaty 3jaa-LLa 
(j^Iajial jlj^. Cr^- ‘yaauJaijli alii Jaa-j cr^ Cr^- 2jiitl <*■ 0 4'^ I jl VI 
(jl^ Timaeus . .(((ja/jLajj)) 3jjUe-a ^ 4-jjIxJI <A3£.jj aL-Ic. i".-a 1^1‘’ll La^ jaJLilI 
(J-& La-il L^_La jaJL*JI ^_Lua ^ylll aULasaVI 3jU,l (jl (jj^U ^404'^ 

4jl i^iVI 3_iLU (jl ^ 1^. jtuJ p 4 3tl jjLi jl iSjJLa-a jLui L4J 4-ail£La alii Jl>.j 

^jJI (jjyJijj aLaJ_3J1 (jl^ Uj . JjailLi ( j jl 2 Ij J^a-J L4J ^y-iy^- aliljljCLal 
(jLa aliLaaLyjJI (j-a (jlc.j^ La4.1l Opptics .iliLjj-aaaall jai^. 

4-ulSLa aliljj i^i~ ( 3^J LLaaaSJI aLaJL*-a (_yl^. I_^>-J^ (j-l aUll (jyj^J (j< U~ «~iLI 



uj^all pJLsJI 6 jaI£ 


. 4-uji JLuk (JlSLtu I (^l (j 4 a Ut l (jJJI4J 4_«^>.j5 I j I o c.j 

j Jv ^ ^ tHiV^Lstja-dj^-iJ i tl jj j_s>~ I 3 I ‘"\J £ ^ 

^jLi,l (J 11 nil jjjjLs-Lj l^jl£ (jl VI iL^jLo.lj 4 -iiialjjJI 

<L>JL*js ^ j it I (J-^J (jr^ Ijjl-'-aJ 4 jjiJlJl^JI L^j C<* i n~l (jjtLlI ds I I j 

siljj jj-o <_i!l jijl jj_ji>.LiJI . I4J I ( _ ? ill LjLdaJiJI 

jj>.j|j (jl£ jJil^ . I 4 I (j-uaLjj jj 1 m3"m 4 «j jUlt J-Lii3l j&43 (^1 

tiili L&j -Tic. I ^ylll ( jr;iMa-a-"U (j-o Roger Bacon 

(j .1 n ~> (j-Lc- u Miij'^l-a jjjljjJ Ljj >23 (jLojJI ,jjs (j-cjjja jjuj L ) i^»tl 

(J-Lc. Jjf J-&9 .(jlsjj-flJlj ^jLj-U dLLi-l (j-jjj-Vl ^Tj (jlSLs JI><J.I 

(j-0» I gj 4 4 ^CJj_lsS 3 jLi^ (jjs j_l 5 L 33 jl (jjs 11—1 0 (11 I Jl$] mi M 4 l 4 (j 11 <~>«J 

4 111 3 1 J_a l_4J jc>.U ^,111 ,jpUI l^O (jyJjLjs Liiisljj (jSLj 

4 j_jja 4 -i^. •«( Jr I Ij-Sj VI i—iJEJ (Laj of. 4 j i^LjjJI (Jjl 111 alt 4 IL>JL«-a 

JlJL!^ . «^-ul ttil ^ *~ ^_o (1 Mmi) Ijjjj V^ cIiLll^IjjJI 1 m 1 11 j4^ '4 1 11-%11 Lgji» 
hydraulics oLJ.1 4^3- *si£.j 1 l£Lul£Lii,l ^ 3 j_ii& i_jjL>o ^ Mii/qb i^j -^-5 
4^5c-jLij (j-C- O' I- 0 ,?- 5 4j Mf- 1.11^1 \ g-uaj (jKj optics diLj^ i^i jtl (0-l^.J 
CjL»_iI C< I" (_j- 3 -ll 4 ) m 4 JUI . 4 j ( nJ < Aj 4 ji>iLj ^ll^j 4 jLxjIj 

(j-* L&j_^c.j LSLljLSLlII Ciil^ JljSiI ^e-i 1 31... |_£jj| 

\jjt dij_<u^.l ^ylll mathematico-physical sciences4_ijLjj_Lill 4 -UsLjjJI 
^jLoLcH&Ij jjLfcil siiijjeljjil jja ill 

Tartaglia LjJLjjLj 4ill ^ jJI Nova scienza . JljJlj>JI p I « tl i_jbSLa .till jul 
(jic. 4 3 i4j| j £ 4 iU joJLui 4jjl^ 4_ih I 537 4jjj (_y3 

J^ fl t. ( A 4 L a—L lj mi "^.Vl lLdj 3 , u-l 4_LtfsL>JI i ijl^tHll 

4jl*js ^g i a j»ljtitlxjil ^1 ( 1620 - 1548 )Stevins. /_yu$ > j 3 j~ 1 » 
^ jLajJI .sjLoj motions 4^>JI (-jjj-dajForces JlSLil ^ 

. Geometrical lines 4 _l^j_L4> 

4j^sLjjJI »l ole jj5Lj slsj_u Lk_y^j 4 j11LjJI diljl ut*. VI 

^ttlbeJ |^jJI g-g-UI |^f-( 3 jL-ull g-g-UI (j-a 

jjl JL*_i VI-L^j^aJLiJ (_;,!!! JjI malt i^JLuli jl dilc.Liaj| 
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pJLsJI 6 Luu uLufllijfJI jjI 


j uiC, j-u-okJI jOjJill jLh Lj-5cjjJlJ 4jj_u>J1 jj-ojJI J La-tTu-u 1 jLLaj £_<_ujl 

jLu Lgj j_j-o_s Ijj>JI 4Jk>. j_o LjuIj ikL>. <-L!LlA jL> Cjj_u Jj_3j 

^k jk juijj . <Xj-u-oj llULoJI ^dL>. j_&j dll juT jkdl 

j- Cui j-j. lLJ k 4_j ^juk ^jJI j <.o* 11 <_k_u_uj_II j <^»Uj IjJj-o 

^k. J ^ t^il Atl p k jlC . ^ ^ «• ^ * a .... 1 tl jj CjLll^IjjJI j,0 kjh 

4 is )litjj t laJuj^o 1 ok kjL l lCL a CjLu-^LjjJI j£. LljjSLa Lot if. 1 o < ntl 4_<_uJ l1a> 
. Lo Jl>- 4I<j Jl>- 3j^h L^jk kjj?e_o . LjlSLo JjI_£j £ jLiTulL ^Li-oJu^Il ^ok 
k 3j£k L^Jkl Jj Hobbes . j_jj_& o 4_kk Bjkllt *>jufc £>£>3 d jl 

jl£ U j^lj ♦ Luj-3j j. Mir. j_ollj| jjkll t rti/Vtro ^ Jl>JI jkLo jkp 
I jlj ‘A j_a kjh 4lj£. £j_scj V ciJJkll ^ok jl_j I JljL_u si VI 

jl jLp-c.L> liSLo-o !j_ot 4_u_u jlJLa Jlkiut ^1 4 j^_c>JI cjV_}L* 11 JjjkS jk 
-Cjj_u ^J^kuJ Lk-c—tJjJLl I j_o jjSLj t^kal 4_uLi]l 4 _*_j_lLs j_o ^JjV I 

jk LI, jl 5 kUkll ^ok ciJLIj JlLo ^Ll£ jk-oh JjJL 1 nk ^^iej jl 
3 jU n Lo JjVl ^^k 3 Jk n jt ^jVl (j- 4 4-usljpl j_o kjh tilkll ^ok 
4 _j_l^LjjJI j i-^» 11 \ 4_Lc j_u_juJI ^jko-J kUkll ^k ^jU jl ^k 

4ic j-llCJ' ajjJj Lo mathematical values 4_u^Lpl ^-j-ULj jti.Cu.ujj 

relativity of 4 _u^LjJ1 ^_l 3JI 3_u_<k jk kLIj^ j-oVl jl^ Uj .kULHI ^k ^ 
cjkj^th . JkJI 3 ♦ j i U \ dJJLUl ^Jk Lr k j-ik-xj 3_^_u math-values 

Vj 4_u_tk L^jl!i 4kk]l llkjljJv jk l^o i 4jj 1 o Mill 

jjUl jl 4_k3j 4 jI CjL iL<-uJvJ 4kLLoJt g-jLiiH j_o j^uu 

till . LuLkajv ^ point of referencejj-oVt j_>.j-o jl jkjjVl 4 U3\ oj^Iu 

Jj-3_j jk 4 Ml 3 i j-oj-okLkj jl il IjuJjw jk d IjL^ LjIj jl Cjj-u ^Ij 
4_kkll jJt Ijkll JJ • m 3" ijr h jj>JI jkuJ^U jl 4_Lc j3l djSLUl j-oHj 

(^JlII jIajk-T(JI j_c. j_klil jiaJu 4kkuJ 4-u-u JlI^JI a ^ Us ^Vl jkl <_ <jvj_qj 

4_k_l_Ll I j | j_j_c * 4_j_3_jj_l£ LLlo Cj I JloIulo jvjj Lo ^ Lkj ju ^j 3j j | jko-J 
jk 4 jV 3 Jljju jkl ^1 SjkoJI tlil T iJ jlkJj ^oJ j^j ojIUi jl ^_ ;r A LlA 4_ol_$JI 
jlajVI j |-4_ILjj_kj tiUjLJ J_^_k3 Lk-^-Lsk jj?c_j ^k j_o jj j 
tiJJj Lk 4 HjIj ^-Aj jkjjVI 4_koj 0jJLc. jlsjVk . jj^LII j£j_o 


- 



1*1 jVail pJLsdl 6jitlb 


4 _jLa { j f jj j Lot . L^ 3 ^j_^j (_y 3 il CjL uisj- 3 iI Lc. 43 \-u2 1 j- 3^.1 (j-« 

. L^Llc^I ^y-L. jSJjj dlLail p_L. ijr jQ 4jt < <i f!l 4 -u-^LL jJLjlj j^LjLc JjI 
J^-A 3Lfc3l CjJLcLjj (_pil J-aIjJlII j_A (jl Cjj_U l 

pi p^ «..A\l ^Id.i 3tl ^jIsjVI (j_a Vju jl£l3jl gl t^> 3 1-^ ,, ^ <~.tl 

Cj'jj i^i") tiJLLA dL>l_£" J_J t Juxlj ^y-£Lla pLtkj JJJN. pL JjLajI cr^ 1 Ij3j^ 

jJj_3j ^-u^-uj-ij^ Lblj I jJ . 4u_u_33 j ..j ^ A L \ pi L> < c__<jL>. ^J! 4-iSLIa «d ^ t^> <V 
jLus tjrt-AjaVI (j-* 4_JI CjjjLSfcj! ^3JI 4 -L uaLjJI JS1 < ,,U LiLa jJaj LI 4 jI 

4 a it 4-Jj 4 m ij 4_2a_i Jjj-aj pLLaj pjL*J JjJLaJI 4jLuj 


l_< 3£ 3*lja ^yJL- jj,uae^o- < J j-3j 1 />C-<d ,,. A\ ^|j Lufc £)_aj *(jl_3JL_tiJI 

0jJLa La t ; Jl?cj 4i*J ^L_U_4J dJJ3 ^yJ! 4 _&La! La aLaJlaJI 4_3_ljj^L3JI 
j^Jli-LtTaJ ^£|j ^ylc-^J j_3j L^-^aja ♦ 4 jlf. lajLu-A La l_aJL3cj L3jj»L 
pj ^jVl 4£^stj jL 33£.VI ^yil c_ufc3 Nicetas ^Ljj-u <jt 4_^a j£ju cicero 
dJUllA £>L 4_ta ju plutarch ^j-oiwjLL^La] ^Ij ^yJL. cd!3 jju ^aj 

^Ij llA ^ . (jlojVt 4 ^JjLUI jJI (^t i(^?jJI <-d !3 J!ua ^yjl I 

duze - u3 JLa3^I (jL*-aL j nj ^LaTlaL j-aVI ^j-uj JlJ 
a A , ,.\t A tl ^j-A 4_La aIjT ^L^-LL^uI ijr Jj J^a i?l^-La VI 4 ^l>. J 


c-u^ ^ jr a 4_jlc j.2c. La-a ^_<_ujI 3, 


^ (J 


fcJj ^Ijj (^TLAjLcuJI 


• aLa-c-uJI c-t^l^SLII ^j_A Lfc^_tcj ^^pajVI 3^£La d^- * ** o- 4 

^LljIj (_ps>jV! 4 _^j-jn. (Jj^v. 4 3jaj CjL_uIj^ La I 

cd! CjL£jl>. Cj-ajuufc I 131 4jI ^1 

^ I c. V I '< • I L j | 4 _jL_L) (j-A «-iL!3 4 {£ 1-1 if'^j ^ Li Cy^ 

4 aI^iI ^yi^- d 5 ‘S- 0 ^ s-^^-11 (j -0 4 _usL>JI 4j^l3tl J-Aljiiil 

tiiL-LA £)! ^^yJI (j-u^L u>t>J^ tiiiji^ . L^-aLsej>.Ij 4jj1 a < nil ^1 < ti^vVI 

^LLLj JlitJ Jj ^3 4 _lLLs , M-vVl ciilj La^^ LtSLla LaLLj 

. »1 a i <ill & i ti^v ^I 4^d>* d*^*^ jl _J-^j3u ^1 L-L La 131 4l£ Oj^l 


^Jlj^w 1 ^ \ 3 ^ 3 j-JLl^ 4 JL_uj (j-ujSLjjj <>>33 a (j- J Ltj (jr 3 j 


^j_A ^ K <n ^JulI aLaJulII 1311 aIjT (j-° 4 j3sL*ILaI ^Ij-» 1535 4_L_u 
^y-«_Ljj jj .-^>3 11 < 4-l.It L<-ui 1 p^I j_j . J^153La (jy^Lia c-<-ajla a_c.L_uo 
as^ j < m3j-LaUj 4_«_ujil^JI La5~-^j i m3 a c__<_a j^aj jLuVI ^_^a p^l mi 4 p^jlr, 
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pJLsJI 6 Luu uLufllijfJI jjI 


<_uJI ^LiaJLjl)) a>jJ& (^pajLibij Vj d q y £)_a »La.c.ail ^LujJwVI 

jb JjJLj ^LSLo (j-A ^1 mi-vV 1 4^>J uniform velocity 

Lgbj^ IJl^. (jy-2-1 V (jju$ j I U ) L$j JLs Jj}\ dJJta£ 4^1*4 4j^ioj 

JJ /^ 11 e__u!Ij^y. ^Tj LX <jL t s>y>s sa 4 JJL*JI JjL ', a ^yC. SjLJJUJ 4j JuJua 

^ Lfc^ jL^I lit Ufi. o-AU! J^L-j c lj jlSit 

4_La_j>J 4_j_^l_ti CjLU.1 4_l3 Ju>o £)I ^jSLa-J j JljLcoJI bILaJI *. 1 fc> <t 

4£^j>- L LiuJV Z(^-uj JSLI C—<_ca^J 01 4_j Lti <—4 ^_<_u I JlJJl>- LtSLU 

4_^j_>iJ I ^£jLj_« 4 _iJ_4_J Lc (jLcujVl j*L$_l 4_S_4_uIl>3 L-S ji ^U-a-'V 

L)'j 4HiLb3 j_cVl 4 jL^j jJbj 4 _jIj ciJLIi Juu ^yuzjj * LjjSLII 4 3IU1I 
1 ^JLaj axioms CjLl^jJlj 2 • , s ji^VI j-<.u-u La li! c jSU-4 dl!i 

.*IjlL»I L^Llojj 

4jjJssj <jl^ Lu^j^ jjfc (jVI Lb& 4 _jJI BjLcuVI 1 ' La 

^1 c-.«-A j Ju9^_i».VI I JlA lil 4bl jLiklL ^j-o^LLLaj 

L)L^ 1 $ mi 3 i jLjJLcI Lc-ijb 4-jjl ^ mi tl 4 _^j-j>. 

4jjl_a_<_a]l ^|j*>. VI 4£^j>- (J-a-tTuJ CjjL-^ cr- L> ~ ^Gscj S^jL Ju9 ^_yj^ Lu^j^ 

L)l ^^I-cjj-u Jj2j La^-Lbfc SjLuiVI ^j-<.aj>o . ^I^_<_u ^JLc. 

<?j_3Lj ^Jl-s Li] ^ ^ I _LA ^ylc. bJLLi] I j^bllj L t 4 _>JIjla 

.Cjljjisajj Cj^Ljuu tjj* 4_j1c 1j_L LaJ bJl jbl jLL_a]l (jy _b3L^JI jLuJ 

2j-a {j-A 4j^Lc.Ij 4_jLwI jLuJI bJJJ lj JuJufaJ! ^>j3G JuJj Lc 
j_a p ^ a^^ (jij 4_^JLiII ijtMl ^£) cifag&jJL q^jJjlXI Lyi-LuoL^JI i)L 
L3 jIj • 3juJu>JI 4_xSlibJI 4jjJa-l]l (jr ^ J-x^a-jJI JjGJI 

JlL^VI j-«VI ^-]jl w I ^ j! 4_j_l_c j j_*_j jJ ij *4J 3jul < tl^3 

OJ) J J < «| ^-^-)L^ < II> (J-OJ) 4_jj_Lj ^.Ldj 3JljJl>JI 4lb^ Li } ) 

.C^t_jj| (j-a L)! JuJ.1 \lxJt L yS 0 J $ y QJJ- 1 3j t a j J-JJl3j J^l ^ylc 4 jIjL» 

c-<-i LaLc. (j-Cm (^jl-o o ^ jd '*»‘]l Lyt-LuoLjJI Lb Ij L)l L)il i 

4_ijj_Ii_} 4 3 > >r< ^ ^jIjT cxjI^ ^jJI < 2>£- (j^jSLuj-)^ L)^LlI 

."'I U ♦ flj 4 —l-LlC. Jufcl^ j !\yu L)I ^Jjl£ ^yA 4j5ebLu IJ-LjI ^jjJI <<j 


” 


\all pJLaJI 6jiblb 


C^jL£ L^_il jLlILcLj 4-iSLujji^SL! 1 4jjJk<JI 4_Lc c_<jL». liiLufe 

-JL>JI ♦j .,.l )\\ ^a-tj t3j_iiak 4_u2jjkLLj_a ^_jLu L^jLlLs J_a^>*J 

CjjLudj 4jJl5£J j_aVI 3 Qjj.to n Ij^>-lj Jj L^Jjj)to^ jLuJI cili T u (j-LLkL*. 

I jl Lax. *U J^Luj j51*4 .^_Lu dctj jl juo L^tcjLuj ^k <tl 

ijr 3 4_IV->- C^t.Li ^jlajVI j_k jkT j^j»a jl 4 Io5 *i jLitjl C)-* 

(jfj- C a 11 jLojlj ^jjjQa ^ jJI LjJLa S lLL15JI ^JLc. 

jLusjI (JLa T L v l ^>»jl Lr^ 1 4j j3G ^JlII 

t ^jAU> I ^yC. 3j_iLc-^ Ct-t-u-J (jA_2jj_5]l Jufc 4_iL^»l L-S^Lo-I (J_*Jj 

<j-u-aJ (JIJjjJI £)G jl 5~f.l £yC. (jlltAjlj (J-GjL>»VI (j| Jj 1 A $ m j to 'l 11 CjL^>.j 

JIj^JI ^ < ^a-1-3 . (j-Ga-Jj-aJ I ^j_a t_ < A> J>_a I ^ *k ^j ^ < ^1 4_al_^JI I 

4_ljJLc _}L£j ^?j jjfcj-jjLUJI edLlII ^lc I il L« (jjj j. 

-4Jl£ QjSLII Lit La (Jjj*. jL_tGlu_ul ^1 JlJ j-oJI JlLaI (Jj-4-lLl £_a^>u (J^LlII 
1_<J t ^ ^| 4 j />>Ljj 4 JlL i a-1 ^ ... A < ^djVI ciJJj La-j 

JLcuj c±Uj£ . 4-uajL-sak ^j.-v%.|j 4~« > n to £yC. 4_uktajJI CjVjIaIIj ^LsjVI 4_j£ 
j-£j-a ^1 lilieJl £_J_U ^jJI ^-Ul jjkj-^yksLjJl ^-g-UI (j\£ ULk 4 jI aj-lt 
-1~> , ,, \'\ Ij, j i ii a < 1 fjl*M j-^fJLkll CLl^- A I ^p3j VI ^_ic ^->.1 

(^JlII S L<WJJ 4j JikVI ^yic. (JjJLj 4_kiiJI j_aI jiail 3-^lj 

(jl tiJIjuT 4_jLtil/ (j_a CI'-'^-lU 4-Lu.uJ ^ ^ U, I I Jul) jLiejl jjfc Cjj_U olj-J 
q-a j- k kJI tt-dLaJI {^j£ 4jL^Lijj j)U mijI 

^j-a cdij ^jV BJl u u 3^1 cr^! ^ (jj-alLaJjj ^IstJ 5 ^jIJ j-J-txijJ (jrl j^Ullj 
^js&jLu ^jV V t L^LGj j! L$j JikVI V 4_aL& ^jLu ^1 (jl 4jL<iu 

^JLs ^ jJI ^JLjlII ^_lC ^aJLc jjjua3 (jjJujJ V ^_sV La-ilj 4 j^jj^_uo ^_lC 

4jL>- VI I j-ka_s (j-A-uioLj^J I ^j_a |^^k| 4^.La^*j L)Vj 

4_al_A 4 a mi jj-jj ciJJj 4 _oj ^L^JI (Jjl < iTtll tilLi ijr k 

j-kj-j (jk (_2-iJI 4_j^klll cjIjLuJI 4jtnj ^^ji/Lc (^jJI ji <^»ll 
oLgVI ^ I r. ciJIjuT CxjI^ 3jLl>» Vj-k. I JlaTu 4 a mi ‘L^j 

tiJJi (jIj tj. II ciJJii jLu (jyic 4 _i£.LLd CxjI^ ^1 4j to i iijVI 4 3 Milrtll JjJuj 
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pJLsJI 6 Luu CiLuaUjJI jjI 



Jl 21^ .tiJIjul JjtiULj La-iLs jLlII Ijl& 

L$_j 3 a A, ..I Atl ^jLj a A, ,.i Atl c_j^Lis 



4_j_j j 3 VI jl 4_jj4 -lIc. c-Jju jLjj C.<JTl4J -13 

edljuT il Neoplatonic (SjujpJI) 4 jJu>JJ 

jjlaUilj emanation j A tl <Jj-»- 41 <A"i All ^-ufcljuo 
^ <—cjkj <j*-^ jij_U>L3? ^1 3j£^ <number jjuJI 3j_£La <j-* 

jJa 3ji£JI j? plurality^J ljlI]I ^1 ((parmenides ^julajL)) 4jjjbt_a 

4jI LlA fjin n VI l-oejj .4-uJoLjj 4_jJ_<^c. JjlAj unityJ 3 Jo-jJI £>£- 3jj^_tAaJLj 
ji Mtr. diJlldl j^LAJI CjIjLjj ^_yic j)U > »jI jlSLbI (j I Jlaj 

tjr l]| 4 jJl>JU 4_ujIa^vL^Vl a A , „l Atl ^JL*_o C-u-geJ i_dJj 

j-LiiJtj 1 jii Atl Lkj3l (jl U j / ,.j 11 ^ <^>»tl L ~'J 6 

^CjJI cdfc L^_£LIj C.faC.L^»j j) U i <ijt jlSLs! <**«»!-» £)l Juu Jljjlj Jl>. 

a A, 1A t1 ^I c />-a A 1 1) ; ^ t^s > 'ij | a A... 1 At |^_J| ^ < <««* ljlU^ 

ji g h ^JL*JL ^L^TlaVI jlII « (jU mij t g-Lpf) ^1 t«LuLii,l 

Vj_3_uj ^-tTu-LLal J JllLal A^l ♦ < .U>, ,.l^i 

Ij-AUi jLjj 4 ij ^XH'J 





4_jj_3 4_c^_j mi^ mi ^U (Jj3r, 3 j_l>J! (jl Jljuj 

4-j-^jjL^I ^l_ILa ^jJu& . <—3J-^>* CjIjIJI ^Lp»J 



Medicean family 


O 1 "j-^3 Bessarion ^jjjjL_o_uj pletho jTt-ilj JllLal JL>»j L^^Lct ^jlSj 


^jf jljJu*. ( j-« Ltixlj .patrizzi u Marsilius Ficinus 


CjIjJIII ^Lp^J 4 _lL^C 3jjLj CajI^ ^Jt> ^jUI 

g.1—p-j 4 _lL^C ^1-4-j^SLaJI «Lc^_Lll 0AJb ^yC. j-luu ^jl ciJJjL^ LlLjlIj 

(jjp- 4 _cL-o L^(j j.ji i n3311 j mi> i VI oljail 



1*1 jVail pJLsdl 6jitlb 


dJLUjt tj\ ^l\ LLa 3jLj»VI jjxLxij . John Pico of MirandoraVjJulj-uaj^u 
^ BjlSLu Cxjl^ jSLflJl CjIjLlj ( _ T b IJu 9 ^_AjJU>* I Ju>. 0_4J 
ol£ BolognaL ujJ^j 4_*_aL>. <_dJj L^j (JLc*. <—o-ksL-^ 

o^ . Maria de Novara I jL^^j L^La L^s^Lct o-« 

<U I^Lu-ulj q^j£LuqjjSLI IJ2jJu^-4_*_aL>J' lLUj dJlAlIj CjLuJoIjjJI jllL-ul 
Lc Lot. LJLLJ {jt £> Ij_a 1 ^ c< < nil cj!Ij_l_uJI otal 

J-t-C. tdirtH ^1 tVd q-\ Alii' q-a pl^ 4_iI I JlA IjLsjj 

(js> ♦ ) 4-j-j1 U a ^Jlc dJJLaJI ^ 1 tVd 4 j'jlc cm <» 

^£U1' ^UkUl ^,li,r.M,i<pJI ^Lui! L> ^J jl^jJI 

O-uJ-A^dlaj ^LteaJj 4lLUajfcl_Lo oj-^ 4 _o*Lj o_a LaI o_a IjlA 

^jJI ^y-doLjjJI At' jLlLj JU J i*! 1 ^>j3G Ij jLcul JJ^_5 

^j-uj) ^UaJ (jl IjlhJill] . (J^Id^L^Lj !jj)^_c Qr\Jj)^C.l*Hrtt' jjL5tjl 

^cLu j-A ‘*'1 Atl ^jLj Jj_3j I postulate 3jjL-aJLl £-a q < n*n V j-L>Jtt 

i__3^1_>«J' 4_LaJLi o' o-lj dij-J-J L-<_a3 L<_A o_aj ♦ ^J_aI£JLa ^-uaLjj ^Lae.<-uj' j! 

(JrUJ ^j]r\ i (Ijil JJ) _iL_u fjjj\ u U t MjVl jLu (Jr\J 4 _aL$JI 

J< mi i oL^ Qa~ i «lj L^Jjl jL_o ^jJ! ^t' jLu 

jLpJI o' o j) ^ f m j' jLS-sl 1 g j ^ 11^> 3 jJJ Jljia-c <^> 

(jy-LjjJ, 't & ciili c-.l>. j-4J o^SLllb (jr^- ^L*J! j-ujJu 

limited portions of 5_ulSLa 4 _j^uL_uVI 4jLjj£Laj t j_jLLaJ' 

<GI JjGj t ^i_j_^>.j 1 <? > .m a Lu_uJlLa LaUaj 1 \4y oj^j ^yldl o-Aj . space 

jLlIII jLt-saj| o^ C--<-AJlXI 'jlA Ijjjfcj J^ jLj^I jLt-sajI o^ 1^1 

quantity ^LIL^ .cjLu^Lo- 1' ^-*^3 o-^ ^ (^juiSlIl u U«»jVl 

iHiVj) 4 ~>tll o~^ Ij-Cjj_lj ' < * ^ ~cJ ^ < ** ‘ J 6^ ^ < t ipVI c-t-AjJ,' 

ojI^j . L^-aI-JI^>-V l 0^3 JU. ^L-o^j Predicaments (cjV jGll) 

^JLc o^_j L1j)^LlJlI j j All ju 1 U>, ,q~i a 'o^o- 4 CjLluoLqJ' 

^ U , «jNl (_, a jJH c-.cj>.j-4j Laq i <i Lj a * j. U11 j / a ♦ j j U11 j_*_j Lcj a ♦ j . U11 

i quantitative l-GL^J' ^1 ^LusVLj qualitative Lr A r x£’ <—uL^. o^. 

.CjLlGdLqJ' V q 1^> >11 o-4^J 4^0-*-^^ JK J?il ^j' o-lj 4 JLu_ujJI o^ Iji 

Ljj-jLj ^J-j_>o cjLj_usI_o-J' CxjI^ ULU a_jl ^JJ cj^h 5 o^'^- Lj_a 
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pJLsJI 6 Luu CjLu2>LijJI jjI 


j j ... A ~ < |j 1 j(j I j U>, ,.jl jLx<aj| I jj_a 4jp3 (j-* »»j^l J^ 

J>>- ^jIjT ^jb (j j <>>4 J-S ^4^ . 4_*_j_lLlII ^ CjIj^>JL 

<-LUj IjJj i~ t nj (jl J^>-l (j-« ^j-oj_^_iiLajj j)U mij t JlIc. jl^JI llHoJI j*Ltaj 

^yjl 4 ,i Ml < U-J LaI . <ilJ_<_uJ *1 J-<_u 4 . 1 /fltl 4j3jJ| ( j y SLl^ ^vl fc> / < 

4_tajjLseILo 3_}L« _}^4-tlc * nil (j_« 4 jL^ L-<-AJlXI jl ts> il 

uM- J^* V C^J 03^' homogeneity 

eM>JI J* i^l ^-<jj&t <> 3 jUI ^L>o 3j£Ls 3j£Ls 

JuS JlAj JSLj 4_jI_3 L 4 JJ SjLcuVI C > 3i I „ (^lllj 0 jl£al (jjLcJ (jy lll 

4_jLlj>.I (jr J_c J_^_c ^jJI jLuil jjkj jLuJ! ( _ r b dljLi 

1 KjJI jj_ua*JI (^^3 ^ U 1 njVI jLjIi]! cr^” 0^ 4 1 U (jJj^ tfU (J^ty 

cr^! 4 3jljJs <^3 J-Juii Sa (jl I 

lLLlaLj t 1496 4_u_u LJLLajJ ^\ c_<-AJk j (jl (jy^>* tiJLIjj jLuil 

(^yJI £_3 _j (^,-jJI (jl jJLlJI (_^_b <Lj£.L1s3 CxjI£ (^pJI 4 jJl>JLI 4_jjj1d^L^VI (jl (j^. 
(j I c. 4-TljLc.Ij jLujl ljufc 4 .ua_ALj LjL^-jI 4jjlj Ju9 l-JVI (JLuv ^j^a t_jj_L>Jt 
^_j_i-^I (jI- cjj_j_j (^|j l_4^-(jil U (J-L-i_a (j-o (j.M 1 4 .ojL^Lal 2 jjJL 

^-4^-Lc (Jj-uaLj LajLcj (jAJj^CL i_l 3JI tiili Jjij 

(j-jj*s ti Uj »l aUll (ji-J ^s-Aj 

non geocentric . V (_^is ^Uili j-iSLilll j-!l 

u i^. cjjJI jIj-c. j_l^s (j^SLI! (jL jjjsT cell .astronomy 

JjL«-a Clilj i>iLjJ1 l _y^ j J I^I_I La JjLj aj-U 

jaJLc. ( _ t Jlc. Jj-ilaJj <LusLjJI j«JLc. j^lc- Jj;^ ■ j La jLi Jja jl lLLLUI jalc. 
3iLi di^Ls. (jlaljJLaV jj) 1^1" II I jm> JJi (_^a iJLscji Vj . I jSL&j 
jj^La-l V 4_j|_3 1_L& jj_aj ri j i a jlL. M ^lll 4_aL»JI 3 Jl£.L3JI ( _ t Lc. ^ .^>»~..,.~ 
l_i^I_jSLII JjLui (jjj jjjl L$j (_)^albej 5jl£La jj ia^~ 

(_p3j^L! I > a g q JJ) <^~I~I (jl (j£Uj Vj ,«tK (jjSHI (_y^ (JjJwVl 4jjl a I l i t ! 

I > a a t 4j^l a miTI ^aLao^VI (jjs I_A^_l*J I >a^a t M""»- ' 

(j^£UI iSjjjs (j^l«J 0JL>.j JLl^JI ^JILij Ltl jjj/ atjailjJ I i-a-^ia jjt 

(jl UT& Jjill aLLsa^L>.j . I gjlr. (jiyJtj (_,lll (j^sj^l tiili ^ Laa <lK 

4 j 111 i tLj 1 JljJlj>. (_, ‘v I 4 j»LIaj (^1 (aJCC5 ( J ‘\I' |3 I j»Uiaj jys j-Iilll 4^>.j lJ jz 


e. 


1*1 jVail pJLaJI 6jJtlb 


Laj mathematical reducation Cr x^ljj 4 _lUx. 

4_j *JU ,'^\ ^jJI cillj j_& 3JuJuvJI 

jl^>. jjfcj cjl^pJ! ^Lo-I J^>*l (j-4 tiJI juT (j-A-L/JaL^J' jL£ ^j^aj 

J_j_c ( _ r il c_jJl_jJljJI ^j|jl_J_« (j_a -=L_uJ_L^JI JJL l_3 J^2L_ul jLl>- 

»4Jj)^ < till 
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n)i^\ 


3_wi»JI Sjjlll ^ ^fj l ^£l (jjLj (j^fl (jjti L& 
iTilj-iilll (jf (_£?_j j| Hans BaroriijjjLi jJLi> 
a.^;tt uWi ^ oT^Ja <p]| 

4_il J_u .c|_l«Jl*JI Sjjill BLuij If j»Lk jjl L4! ^jL£ 
ililjjl-wtlj ill JLs-VI jj. 5 (jr^ _>^*T i_j.iL>- (j 

t ^ 1 ciJIjul LlILL^jI L^j^ lll 4 _u_uLu_uJI 

(jL£ » u 3 \ ♦ tl j. J ^ £1 "i 11 3^j in A (jr^C- 1 fljkf, 1 -Aj3! 

jijJ ^ If. JjLtTuj-4-u ilJ 1 4_Jsl_»JI <_j^>J I 


^_j_ 3_!I ciJJj CujI^ L_uJjjlb <L2UJ! ^u_3JI 

4_£Jj 4_jjL_ujV! 4_cjJjl jLjj 4_aI_A 4-oLcJ hi" 
4_u_uLu_uJ! j3I ^JL*j Jlju 

^JLlII dLtiuJ £. Jl^aJI 

^lil 4 jJ J j 3j 4 Vjl <hm !j jjfc La 
1 4j^£LUI CjIjLQJI ^Jl 4_3_uj 4 \ ts>) Cl^j ^JLjlII 
J-g-3 t4-JL xuuj j-cj ^ git II cLtstjjl J^LLaj £jl_>* jjJtJ 

JjlZu I^_uu q I jj »jl III 


j-uuJI j-sfcj (jyic. UUj-^ w JLI 3JljL_uJI 4^L3id! 

'-j <''"f ^_u_cL>iJI I LJLUjI c-)Lal (^jJI 
CjL^li Lt -jlJ jLjT 4 J (jJ-£-J (jl J—J-C (j-4 (jl 
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1*1 jVail pJLsdl 6jitlb 


( yu 4-ojLa CxjI^ 131 : (JjJL S 4jjijui4j ^Jl*JI 4_aLk 

1_4J ^^Lll 4_^JlL>iJ, I 4jj^LoJI CjIjLuJI 0*^3 4_jj>-Lj qjc, 4jj.l<-u-o^ /oJjlJI 

j-laj (^1 o-* L° 

lt Jlcj 4__«_u_3_j (J? _aJL*JI 0_3t_jJI 4 » j , U ( j_u^jlJLu_u 4_p 3 JljL_uJI 3 4 1 3", IU 
U“i < »i j I Jlj>- 1 (jl OjjW Lr CtJ ^ ^ 4jl_3fcj| J-jLuj 4jj_j-ctL« 
cl)Vj)l < tntl 4JLg^>. 4jL>>yi j Jl3j jl (-djLfail g^uajJLl I Jak l—U I 4_£l£” 
4Ja}L*Jl c_xj! O^*-? JjLuj £)f -JLs Lg£-4 I tn*%* 4_) 4_3JjlUI 

.^ol^JLI <> ^LlU! >A1! cjIjLu ^LtJI Jui3 <p]| 

u ^i.2 j *j-U ^5 -Lc. ^3-^j <±.«jJj>J1 ^JLjlII 3L1j ^ dx^tjjl (j! ojjLj 

^Jl 4 _JJl_jJ_3_jJI J-U-t-oJ ^j_oi_Lll d< Jj L > . ^Ull i—SjjjJaJ t_JLu-uVI 

j-ajJI (j(_y I *.v Sl*4 . 4_3JLifc_a ^^->*1 3j-Laj ^jL-ujVI 

(jj* 4 ♦ jttMl 4JJI 4^. Jjl La J-tianj 4_iL3j Cj! Jl>. I £)! 4_J^L>. Ij_tlo 

^j_uLJJI (jL&jl (jy-^l liJLIj Jljl_j 1 g 3jj. U CjJljvj 3JljJl>. 3j_La_j (j-^-Ij iCjLu 

V (^jJ! J_4_uljJI 4_jj-£^a^UI 3j£Ls ^’m C^lLi 3} ^j'jj)/^>3j 

((4_j^_jjLL_uI » 4_j-aLuJ 3j_Lb_j CjI Jl>.VI ^1 ^j-uLlII 3j-Iaj CjjLus . 0 Ju>u 

^ylc. ^aJLc CjI Jo-Vl 4 _*_j_lLo ^Jj Loj-L^j (JlLa LaLa-i 

.^1 

3j_aL>. 3^Us \-^ U>, ,.jtl jj ♦ tl ^jojLlII jl2J 

4_uL_uj , ^I JcjjLj J a mij Lj JlcL-^j Lljj^j Luj_a Lallaj dlLuk jj I 1 ^ ^j-gj IjJLtitJ 
L$l£ 4j>-ulail JtJjLj (J a mij La->J ^UaJJI dlli (jl I Jj V . L^l^ 

^Jl jlu i_.ukJLa ^LJI (^u I JljL_o Jl3J 3 . jLa^»J 3Lo* ^j_a L^-p Laj 

4j! j_i_aV1 14jj-tTa.J \ jtjjlj 1 11 ->u L^J 4JUI c-x^ CjLjjiolj-j-aJ 

4jjjial^-j_aVI tLkj^Iaj 4_a £3 cliLj^lDljj-aVI ciJJj 4_jjLaj)jJI 

^-jjLlII jJLx La 3 jJL>. (jjKlm L^jj^ < ^LL^JLi 4 _ojL>. (jy j^ U-4-uLajjJI 

^jjV! cliLj^lsDljj-ayI jjv ^jj/LlII (J\j ^Ltiu (^jJI c-ukjJLl I Juk .4-ta^j 

(JLs JlS La (JjLoj L$jJ ^j)l»a ^LLaj c «< <i^. L^>.jjGj 4jj-tTu-J' j*JjLS 
^La^Vl j?) crystal spheres 4_lJ1 3 <»»jjJlj 4j 

,0JulC. (j^SLII ^Llaj Ljr £s (4uilW^! 4 jjL g-<-ui 1 

Laj ^aIL>J,l ^j^LlII 3^-Laj (J \j LLdLjjI tiJLuk ^jLj (JJjLj Lak ^j-a 
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pJLsJI j 9 ^J) 6buLuulJI 6xjlll Jj I 


1 IjJiD L«J 4_JLJ_LLaJI fc> < JjJuu ^j_a 1 l^daJ 

. 4jjjIoVI c-Jt^Lgj U, 4 j 1 ^liLa *'<* . ^£^>.^1 Jjjuu 

cjU- 41>JU 4hL£ Id Li, j-^jl L^L ^jiaj ^^111 Sacrum Immperium 

jc_jjLl]| Zjjuma ^ decentralized 4_j3_£j_a}Ul 3j^h LJL*_a cJLvj t 4j^AjJ| 
1 alia jLfcljVlj j-aill J-aljad £_tiaifcj 4hl^ CjL*_a3a>»dl jLllcLj mi ill 
oJJb a_jj£j_a}UI 5j£jS C-Jhv UL 4 j 1 ijL-uaejVlj L-dJtxaJI J_aljad j-uaita 

cjjl^I La£h. 4 tj^Lll ^ ij_aa>dl dlljL^cJt^L^j 4 xjjlUI jlSLaVl Ja*_a 

^pDjVl CaL t -a T c^a c 3 hS!~ (jPil 4jj^-c^Ulj 4 _lcL<jjJI as ^JjVI 3^-tiil! 
4j^£j-a^L!lj 4_j_aL(j jdl 3 j.C a\ 4_uli]1 3^_IaJjl CjJl».| LJ^j I till J^ i Lat-ua->- 
.4i^ £)jSJl Cj1JL>»VI O^JUjllA 

(jy-£ CJlL>dl j-JtTJl dal—LJjV' 1 Jl_A ^Ll 3 <j_C, CuJjU>dl ^5Llj 

Lgaa-aLtalj 4^-uIaJl ^1 ^jjdaj (jriaj Laj_aC. j, mi ill jcjjIjj ^-aTt>JLl ^1 ^^llll 
• JL>.|j Ij \ qyJL>Jtl ys (sr 2i j- j J u J 1 oKjJjL l Jj± La^-^y-uu ^ 

<dl daLJuJ aL^IbVl ^lc da_u_u^JI j »^ ♦ H LjJlIc 4j 1 ^Li_a 

jJjLu ^Ldl ^ylc La 111 (_yIL>*i3ljJufc_a c-dlj_>- (jylc. lj_uaIL3_a 4ad**jj 

<—_<_)! ^jv. ^J] ^-^_aLaTukl (jjl3_u aafeLulj t L^-tCj jlSLuVl ^JlLj-a 4a L& 
JuJiatHil 4 jwj Cr^c La j_A> tllli ^ » a~^e-a jj_aIj ^jLo* [Sj^ ' 

*k> il La^ j • U “ c ' ^j-oaladl (j^aJl a /11 jj^a£. 4 _jL^j 

^aSl>Jl j-Al h aj jjjLdl 4 ♦j «U 4j^£j_a^Lllj 4_aj_aJjdl 3 j^ 9 tiJljuT 
jLj_ui_ta*j Machiavelli ^Uj^LdLLa JLa^. 1 tilli JlLa-> La^ 4-u.ulj < nil ^jJLdl 
BjJaJdl j-Lull? ^cv j Mir. ^uiL-uJl ^jj-Ul aL>. La^ .Guicciardini .^yJui 
(jj^-Il jl ciULLll ^alc (Ja mm! jLLaa-4jj^-a^Ul jl 4_j_al_tJjdl 3jdaj ^l-L^jli 

4£j)jjtll ^Jd-^L^Lta CjLvjLla-a (jl_j <Jj_3J! ^SLaa S^daJil o JJt t—< jv. j . Laj-aC. 
Discourse on the first Decade of 1513 4_L<^ ( u 3 j 11 JjVl juL*JI 4JLla) t_j 
I 632 4_u_u (/a^dajdl ^JLjlII 4_alajl jl jj>-) c^jjjlII ^-iLlILv. L_iLt5j Livy, 

4_iitjjlj 3j_u_Js (>JLal5[la (juj^ £j\jJjuu Dialogue on the Great World Systems 
iiilj^Vl (_y-IJ jdaJj LaJfcM^j 4j^£j_a^LIl 3j^h JjLlL (jruLiSdl ^L5L^ .3jl>-1j 
a Uj ,,, .11 4 jiL*J! 3jda_<Jl Ju_oj>- Jl£ 1 (j 1 tlLll ^lf. Ij t^aLul j 1U < a ( j_a 
JaLi^iJ La^-<-> inill La ( j5Llj . 4_ih (jLid ^ jdl ^^ujdl ^JL*J1 j_j12jJ 1 ^yJl 
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1*1 jVail pJLaJI 6jiblb 


1 a ^ )\ (j-J ' 4 JL».j-« La 4JL>.j_a (jj^J (j' c^"L)Jl>W 

UJ 4*Uj 3^ j? 3^!j 4^13 3^ (j 3 lj-> (^UJL3» (jl J t II-5CJ 

the jjLjijV! i_al * ."‘Cl» 3 JL>.jji (j! ^ ^Liu i.. <, .it! La S <Lojl*-a <LL^s 

Sia-jj: lj~.,3^ | 3 | ^ ,^r ^ Vj T dia L>. discovery of man and history 

j_a>LtiJ! S dili juu the discovery of nature «3 » j , U II *_al mi~<I» 
ci i')^ -al adljj! jjj j h U jVi L^_ijLc. ( _ 7 iill dslj^iJI ^jl jjt> (jjjLi 

S^LxJlj Culture. (iaLSlil j f) Laj-ax. SjLdajJI g 3 <h 3jujl>. IjlSLa? 
4 j^ uijtl 3 »j t l-i11 ^Jj£Lhj (Jj/Lil! 3j_tij (J^so ijda <jj Loj 

(j-C. CT^ O ‘J adJ j j3l 1 >th->J <_yi3>. Lg3l a i n j 

• u’J.'kt l (JJI J_>la3 (JIIJlj Ji^Aj La£ 4JL>*V 4JL».j^a 4 ♦jjUtl 
L^j| ijr ic L$j A>. lj ^jla c. is x- 1^ ^1a 4Jl ojjL» iSj^3 

Zj^luia Cca^j-uI Jl3 QjSj j miT. (j-u^UJI (jjAll (jr 3 LJLLaji 4 JjJL*_a 

L^-Jalj 1 j 1 *>» ^1 ^ < „V1 tili j j-jI V JlII (AJU . ^jjJ^jj AjJl>J! ^JLjlII 

^jSJj 4JLj_us 4 jjIj 4js&jLoj a 1*JI UjJaJ Li] j_J,L-a j^j LaU-J 

er* j.jf ^yJLc U6* u-^-^ ojjLj j U£ o*jIj J-aAl 3 

w * jLjj raJ .<AjJl>J! aLlII (j im i nG ^L^.a. 1 1 tiJLLi (jLjJ LjiLLajj 

ljr ^ cj! a mi*)^ a 3j_L>.j 3jlt£ j_ti<L«_a j-5tj ^JLc edljul LJLLaj] 

^1^_J (^jJI i4_al_A 4joir. CjLjJaj jl ^jlju-a 

CjIjuvI ( j_o ^LLa-jVI J ^ 3tl jLuta Ij-U La j-tilll CjL^j Jj->o 
(j -s ^^JL*J! JU.j ^Lcl Jj i ttill Jl$_c Jl^ ciJI jljT 

LjJLLaj] 3tl ^.Lc. CjIj-Ld CjI^jjuJI jLA IJ3U3j t-j ^jLoil 
j-^LUl CjLJLSjj j h rtl CjL^>.j (Jj^>o (jLj j I »j mi c. ^^UJI (jj-aJI ^)LjI 

j_Ac ^j-ujl <.i tt £jj 3 tl *1 _Lj| ^Lal <"t\^ iit Jl3 jl^jlII ciJLLi LJLLaj] 

. Ju Jl>- ^Jjlj jj) t^> ♦ tl ^JLc IjJjL.Ju.tiJ 

jJ lA 4jlj_lLj citJtjJ! Lil L^£. (JJ-aJ L^ ajJll J^LuJu Jl3Jj 

^jLlI! jjJtaj JjLlu 4j>JL*j 3 j~ < iij (jI c_-<J5eJ 4_aL*JI 3M1 

CjVl_5e_a (>_ujjIjJI jl (J\Il>.LjJ 1J (jlli ciJjuJ jl 4 jjlj_lLjJI 
. A A , ,.l Atl ^cjjLj (jjIo^ljJI cjJLLljl 4 -u^Ltcjj C.tjfc-Jl 

CjLuiljjjl <^VTT~<H ^yJI 4 j>.L>JI ^jlj JjAII t ^_4J tJL^ 4 jI ^yi^-J 
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pJLaJI j 9 ^J) y^3 dajLuuUI 6xjlll Jj I 


j_A_U3 3jj-UH J /»>lj tl ^_UDJ ^1\ 4_»*L>Jl La-Lu 4_J_aJL*JI Cjl_5fcjVlj 

J (j-3 b^ 3 iJLhJ ^ UJjL> uW CT 1 *-^ *Cj-“ J-aLi jUal 

j ~i 3 j jl jl 4j_»J jl 4_<_ulj jJI j_A La jlji-j_A <^>^j lJLlA jj£L 

jjj V jjjL j U Jjjal 4 a La 4_uJa£ j I 3jJu3e_A 4_talij ^ylc. 4lbfcj C.a>.L-1I 

li^LJl <- 11 Ju>.lj i? a j-A IjlA jl jl uf.L Ij -u la liJJj 

jl jjLsjJI J^L>*I ^1 (jj-aj-J j^>»T Lse^_la cLLlj c-«jL>. ^1 lJLLA j£Jj 4 Tu_ulj J 
CjIjLlJI 4JLaj>* jL^lil Ju-salL I jLLal ^^j-^JI CjIJl>-VI £x!dj 

jl jrt_» jl "( <V4 t La j-aHjjc-a j| j, <^r. 4 a < <i nil (jr 3 La La Ijj J l_<_jl1j ijy It]l 

4_3_o_il3 4jjlj j_A L$_JI j_Laljj lLULAJI (juijSLujJij^ 4jj_Laj jLcujI <JjLuj 
jl jj-JJ J (jy^JI 4-Li.IoLjjJI £jLUltj 4j>JL*_a ^ jr Lc j-cxal 13j 

jl Jl_u5 3 Jljju jj Jl». 4J jLu 4-o^L>- L^jI 4lbjJaj ( _ r ^ O -' fc - U 

a Ij-«-u 4 jj h r t1 jj_^_Laj Cx-LdL>.I ^1 <_3jj_Li]I CxJtJ till j£j t Laj of. j£LUI 
. Laj-lC. jl 4 _ujJ jl 4 j n! j | 4_u_uLu_u j| 4-lC. LaTl>-I <_3jjiaJI lILLj CxjI^ 

-4_uL?cjI j I CxjI^ 4_j_lL_u-(Jjl3 3 Jj j_A 4jjJklII ciJJj 4 Hj Jl>* I La eiJJ j ^1 < 3 «>» j 
JuLaju J </Vm 4_laj3_i^LLj-a j-LAl <>>a j_A L^jIj 4jjJqjl!I 4_iic (^jJa-u La Ijic 

.^$jLj|j (jjiLill 

- 4 rtl~r>»U Ljl ^ d^oJI Cj 131 U < a j 4 j^SL 1 II CjLaL>oVI jl jj-a liLa 
L^J j^jj j^ 3 tl jj_il_LA jLiliVI 4 _u-oL?t_j ^oTu-jJJ Lj La^ 

jl Ml* iVl IjLjfc jl J-U3 Lilj t 3 ^Jl^t_A 4 _jt_Jjl_J JlJ_t_uJJ La J_AJJ?e_A 

jlSL^Vl L^j J 3"i n 4_jejjLj 3 jj£ 3^Lc l-x^. j" > mj 3jujl>JI jlSLaVlj cjLjJaiil 
4 _jI jl La_aVjI : jOJul jlxu j tillj jl^ JLcwl j_lc L^stjLljj 

4jJu13j Cxjl£ a I j_*_u-jj^JI jl (-^jjJsaJlj J_a!jjlJ! 4^1^ jjJlaj jl j <^i^j 4 JjL^_a 
jjS^jj 4 _ulx-o 4JjL^c_a j_l!aj 4_jtJjlj 3 jIl3 4jI ^^-3JuJjv 3j^Tu-a jl 4 ^jj_*-a 
. 4-L u u JlxIj jl jLua lj <^"3 A Oj^_lII jl^ ULLd L^J jjJj_A JJLC. L^tjLlj 

CjIJ o-VI jl 4 jj£LaJI CjIjLuJI jl J-aIjjlII jLj Jj^l jl j^-A-J >L^ 

I ^ jl 4j^ jSLflJI jLtxi_A ^)-aSL»J jl j^_A-i MILa ALjjj^il jljLj-A CjIj^ 

. 3jjL3tA 3jH^ Laj-a-C ^,-a-UJI j^LUI jLjj L^j p i (Tn J_a! jaJI 4^1^ III 

4_j1_aj 3jlt^ ^IjJlII j^ 3tl 4jlj-lL^ C.<j^_l!I jl j^>*T ^Lj-a dilulu jl jl 
jjj>.I jjjLua Jijx-uJ <_ylJI jlSL^VI 4 jlj_lLs LJ t 3 mi^j jl j^-AJ V 3jjL3t_A 
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1*1 jVail pJLsdl 6jitLb 


«alt tl jl j<ntl j! [£ d «>*%**«^Vi AtK Lgj ^ 4 Tl>JH 

Vj ,a*JI V -Gf ^ OjjW U^i c^' L»t 

(j-3 l-> j-K I < 1 g h p g in <jl jjSLoJ -5Jdt* <j|ju* JoLSu Vj 

d)f^Jsa j 4 ill j jjli"tl jJjsl ^c. j. 1 Tir.VI &\ju JL>.^j ^o-I La L»" jl 4 j 1 a < n 

<^1 d>% L» i^- UJjW ‘-rLH^iS • (-£>=-? Oi- 5 ^ 

ljjjj_C.VI cLajJs JulC. A # ^.'L>tl ^i\ Sj-La-i Cj ’V 4\jl& tilLufc jj! 

dUj g Ml" t llj ^OJ . (jdul L*( M 3 Mill JUC. ^y-t-ul J M l I I ^-jSLlxI! d’SLJ 

. (2j, ,il j. ,ill 4jjJiiII jrjjLj) 4_>LiS ^j£s George H Sabine jjjLLoi 
j^Lill diljLp P±J SJLiJI tiilj Jla j»Lc3 jjj.1 J>=eJ ^cr 1 ^ ^ UijW ^23 ju 
t- '°> 1 *"1 1 I jj aV! La (JS .j Mir. (j_u.}L_aJ!j ^ miC. ^j_axL>iJ! (_yh 

(j-ml j i ntl ^jjlull diLjJijj aLuL-a^l diaLj. jl 3j_U o jla 

(3^"!vLII (jj_3J! t_7^ Ig "j3c .f ,_piJiL>J! (jj-HI <y* Jjf «yi 

. a .Utl ^jl*J| ^j1 Jlj-o {JT £i l " \j £ U CjL_uI£L*j1j ^JjLu 
3-^3 Lgj pc. Jj 3 ^-lL (^Jl tiili d*j Ujj4 

3jljjl>. 4 I 3 .JJ 1 5 «>!g ;tl (j! ^yJl^p-Vl I jufc tjrd*. (1897-1818) 

lJijjju (jf SH3 .intellectual Psychological u ,„ 3 111 ^ 

L^JJ ^j-saJL^ ^jLuil 4ij«a0^vj 

^jJLLaJ-o jj-c 4 _jJ] ^JaJj I ^ I 4_u_o ouLoil 

. 4 A h V aj SJjJlc Lljj q-a 4_JI j t^i n (j VI ^-u^al tCjjL^jjj j i^f, Jl>.Ij 

U_9-^J dJjL^j^J jda- Ijds- jjJdll jrc^jldll J>a <jT OjjW JL>±3 
L^ fiLcia^JJI j (jLjJ LtlLLajJ ((jL-ujVlj ^JL*JI <-^l <^"^1) <J^>* ^IjT 
(4jjjj_AJIj) realism (a_l»^IjJI) 4x.j_tU I SjHiJI lLU t J j ^ 

Lillj atx\ ^ ^ c>-*^Llll <iVjjk ^jl Individualism 

j-j| (jjJ l^J-J IJ-^>*Ij ^JL-J_A^Lj ^j-4 4_ci_4J5t3 . 4^ jJI ^ JlC.J JJ) t^rttl I^J Hi 

SjJssj £j-a Laj) qf, 3LpJI ^^Jl j tA> ft! CjL^jvj ^Jjj_>o a «>>^ <tl j 

4x.La->- Lai . 4 jV j «Lusl_(jJ 5j_laj ^1 4jj^j_aj «QjIj («Lj£LjjLu_uI) 

4jj^j 4_ajLs CxjI^ (4_jjlsIjJI) (j I ^Jl C«-tA j Jui^ CjjL^j^j ^LjjI l£>^*I 

^jLb clLLi ^JlC.j i Laj) a C. ^j_aJ I j jSLaJ I diVLae-a , „jtl jj (jLjl 

^ J l - ;! i>* ;5 C^i C^! 4 aK 
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pJLaJI j^Jj y^3 6 buUu iJI 6xjlll Jj I 


^_u_aL_>JI (JjJLlI 4_JJLJ_LLaJI lisl MH^l 4_J_A_aI I JljJl>JI 

juShJI liU d j ,^ (tlj LuJI cjLJjJlJ! ^JLc c_<_jL>* ^Jl j 

pl*l\ 4_uIsIjjJI 4- u tij ^jJI ^-i]a-*JI jjJlII 

JlJI jiaj CjL^wj jJlju (jI ciJJli Jlju ojjW 

fjJLdl jj_La_j Lr lc. 4_ua_^_Lll j i^iC. 4jL_*j!j_} CjjL^j^j jJl>. 

J-a£j ( _ t 1ju La jJloj g-Jj-LJI jl (jIojLjui! ^j-LJU V <±ujJl>JI 

4_tit_jjLlLll CjL_u1jjJ1 ^Jl-A ^j! <^i! Jj I j_A 3^ OjjW 1 g 

^JLLcuj La->| ojjlajj c1<jJl>J! ^aJjlJI ^Ll 3 4 rtl j ts~\C. I J^». 4I<jJl>JI 
gi ^ /tl j ,^>c ^jLj t ^ ,,.A i CjjL^jjj jISjsI 

Lr k. CjIj-Ld 4jjJl>JI CjVlUJj {^£> JILaHj 4_aLc 4j^SLs SjicLa i _ r ic. 

. 1 j_<_u Jl>- ^-Ll 4jfc_ulaJlj SLpJI ^yTuTu ^Jl ^j_oLl!| 5j_Laj 
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jJlcujj jl^ujf J^j tj ]j ^G (jV! L^j 

-L^ 4 .^ j_a (jl£ ^jJI Paul Oskar Kristeller 

( _pJI 4 jj£Lo]I CjIjLuJI jJL>-(jjjL j-jLa JlIc Lu Ij \-<S 

.4-cJl3jj ^cJL*JI 3Ltfuj ^y-lc. a .>»^ /t 1 j ,^c doL_u 
j>j) 4 ->»i I 3 j_aLIs> jl 4-LSLtfu.^ (jl (_^^j j-lTi.<.ujj j_a La 

jI£JL>VI 3j_aLL> jt * 3-LcuJI JlIc. jiL-d 1_4j jl>.VIj 
( jl (j_£_4J V 4 i>igrtl j I^C. (jL! ^JLlII ^ JljVIj 
3l j_a ♦ j cjLjL£ jL lIc.VI (jou jl>.V 1 (jjj l)-^ 
^JL*Jt (_^ (j_« alj^JI (J3ulj\ (j£L .^IaJI 

(j_a tj_>L£ (J_j jL-ILc (j-A-t-uj 4*tU (jrtjJUajVt *ULlH£ 

^U1*JI CjLL£j La j^cj ^.lc ljj3G ^jjjJI 
^j. L>j (jl j_A ^Jl_j j^^Lj j l~mnj 4 _jJI j£. Jlj La 

(_ r -3 *JL*J! (jl_j 4J ( jr ^-jj Sj^3 4 jI 0jj_u^j ^j-a ajJll 

^LoTlaVIj J,jij (^jJI (jl JlJLI (jl^ Jl^aJI tillj 


. jG-I (jljLj^ i^l <U3 


^^JLc jj »tl Lj-cLU *JL*JI (j£L 

^JL*JI jGl "i mi' JlGJ ^_*G .(Jj^Vl j *S 311 CjVUe-a 
3 jGj La£ IjG*J_a (j\_u^JtJ! jSc. j-l.^ ^U1aL> 

ju>JI (^1 4 _jj_s cjjLi-sD ^JL*JI L> mi (jl 



1*1 jVail pJLaJI 6jiblB 


4_3j-*J,l l-xjIjjw £jjQ l_ujL>JI IjlA 5^_La_u_uJ (Jj_3_11 111 ^_j_lj ^JlII 

^JLjlJI ^.jjLj q _a 3j^fc_U l)j)j_3_!1 J n j_aVI I JlA 1)£L1j 

l)l£ .^jLajJl j»a cillj^ l)l£ £_tlsjJI 1)I-JL>. (^tj-cillj ^,-ufcJ Vj .^j-i-II 

4_3ll_>JJ 4i3jJlXI C_xj|I jJN. C-tbL^lj JfLl >>3 11 L_ksJ_a^_1 Tl<-uJJ t 

«t- m M ^1*JI 1)1 Jllo 3jj) a CjjLud 3j-o*VIj ^jVI 4 jg &VI 1)1 jLiI^Ij 

V O^i (_^-l^ CjI Jl».VIj 4_tifcjjllJI CjIj-laTlII (jI j 1 jJ 

(jjJS fj Cj|jL>»Vl jl CjI^jJuJI l_liij 1)I 3^_o^ 4j g &l nil 

. Ij-tfuL-a I^_jjG 4_x3 jIJjj 4_3_jjj 4JLus ^JjlILj 4JL*GLa jl ^JLjlII 1)1 Jlj^ 

J-jLiuJI ^£L3JI 4 _jlj_lL> llibe_Jj A > ^ > 11 j_l^lC. LjJu>J jJ 4jI ^JlL_oJj 

ciJIjlT cGju>. ^1 4^UlJl CjIj-ulLII (jI jjfc 1)L^ 4_j£ 

Cu_jL^ LU_Ld 4jG cii-Il t^jVI 4 j>-jjJIj 4_j ^J-uGu j| ^gJL*JI 

1)1 Jl_j_c (^jJu>. j- j J u ^Ll3 Jj V 4 til j-u^c. ^Jl OjL^j^j 3jJaj 

1 Jl_A> 1)SL<J ‘ ^ <-£j-3U V-jJlL_uJj ^|-4jp3 4 _j_*_j_*_L^_1 1 ^jJjlII 

1)Lj 1)J)jLj ^_jLa £_a j-.LLi.u-jj (Jj-j 4_jjIj 4^j*. l)_a . L3jI 4j»-jda ^JlII 
(-dill 1)1^ 4llj fd*J! 3^ £2 - 5 £jL»» JjtiiiLj cGJun. JlS 4_aLfc Cj1j_uu 

.4jj_u_u-o jIj-LsIj 4-coAj ^JjlII jj_Laj ^JLc, Julj L^_l£ ^-tlL-c j-lc. jll Cjlj_utlil 

J-U2-C. 1)L»1 CjJu>- j_lJl1JI 1)_a ljr -£ jJLl_<_a_Jj 1)1 La l^LIj 

d 1 < -lltl jLu 1 )Lj (JjGj ^To--^) miT. ^)_u_aL>dl 1)J-UI 4_<-oLi--4_ila^_Lll 
tilll 1 )IjI 3JljL_u CxjI^ ^lil 4^<311 CjIjLuJI ^JL*_a JJ_}I ^yz 1)1^ 4_uL_ujVI 

.J—LJJ-C. 1)J-UI ^-11 j-ca5tjl Jl^ 4jll l)i^ l)Jj tj-uajlil 

tjr Lc 4 _uL_ujVI 4_3_<_u13JLj (-dljijT jiG jJs ^-L*JI i)u jJIujjjj ^lj tdLlj^ 

4 3 mi I 3 11 1)-jjL^ ijr Lc. 4_uLtajVl CjL_uIjJlII dijll Laiila LaLoJ j-H/L_a j_tc 

^1 4-iUjlJI 2uLuil! oLaL^uVl 1)L J^iil cdjl Jlju c-uki ^j . Laj^il 

V jL^Lj 4 3 mi I 3 llj ^JLaJI ^j| Jixa 4_uL_ajVl 4^.j_Lll t_j|_3t_usl L^j mi! 

L-ibe-i^j 4_) ^ IU ,l^\ ^jJ| ^ulajdl d ^ - ..VI Lai . LaLa-i ^-xlslj JSLtliJ 
^JjLll-a ^a-^lLj^-laj j jj^-cVl CjLll^ lj)l»^> ^jI 4-jjLi.ujVI 4x.j-Lll 

^ ^ (1—<-ul^)^ 1 )^_j_jL_uj_jVI ^ i mI I 1)1 ^ »j \ 1^11 l^aj tciiljlT <j-uLd! 

clll jGT p ^ 1 J »1 a I ♦ II ^ I r. p ^ll < ■■ Cjljl j-Jujj ^Ij^cVI 

4_j ^1U <>»l (^jJI j-liSLII ^L^uVI 4ja&i J-*ij .3jH3JI tilii i)L»l (j\ 3 r,r ,<U 
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pJLaJI 6 Luu 6jjSaJI p_iiUI jj I 


£. V ) (j 1 **- < 6JJLL.U.A ^Jl23 L;t JlC. p J <>s^j 4 _ljL_ujVI «Lc.j-Lll jj^_a_a 


4jlj_lLj i j r c. UUj 1 Ah^ ciJl JuT L&jx. La lil 





^LjlII 4 *jjU 4_3^_*_a ^j-a 2jHAj| tiJlj ^JL*JI JLvj till j (j^-A Jui^ 

Ju9 ■ j ,,.^JLlII Lj till ^-ITu-uJj jL<-u.aj ^a-ijulll 

4_aLfc 4_4 JJl3 CjL^IsIJ (jT i^. (J-uLlII £)lj _}jL5fc_a J-5tj (jr i^. jjlaj 

cjljjJalll JllLulj tlujL>Jl ^1*J1 jj)^U ^LaI Jj-uxiJI Jl$_o jus eJiL-oJI L^j JLa 
Ju£. <&jjlUj ^JjlII J£ ^Lj Jlj jJI tiilljl Lai .«GjJl>J 1 4jal»tl 



j—4 ^_jlJI (jLjj ^j-ol—Lll J^j*. £)-a 4-t^j^j ^jJl > U>^.tlC LaLaJ Q^lLait-a 

^-1-/^31 JJaVl ^ I ♦ 4 . l_al_j ^ -V <j*_a JusVl 

^^.LLlj^LJI K a II (jro ♦ i Jlj^-U j <^r. ^Lill 

tillj^j *(^ .3 55 -95 ^yJI^J Lucretius JllLaf ««V-5LH 

^j-oL-LII ^ Jjl—u-a £j_a 5^_u^ CjUajU-V a O-t-Lv 

Jj . L^Jj-c^l J}L>- ^j-a /a-&jl£^! Ij^-ojJuj ^.iL-u Cj Jj IjajJL £j| £>J^5Lallj 

4 — L L u^LII ^1 C-l^j > -j2 JlS 4_u2Jj_c VI CjLLj jlaJsl I ^ lo ♦ a £j| til!5 ^j-a jl^V! 

£)LjI 5 j_a JjV ^ J 2 L^-La ^y^ju 4 -uLt.uJ^I ctcjlll >_>L*- Jlj ^lc. 

La j! 5^_all 4Ha->>jj C.<-a-> CjLLjjL i-rslI ^j_a t<& 4Jl Mia Lai .3 ^j_jJI lLUj 

CjLa->*^lII ^j-A 4ja &l J^lj J-ilj J<^>^l 3 JuJl>J1 4- l L u ^LH CjLa^*jill Cxjl^ !5l 
I^lAj J>. ^Jl Jjj-ojJI V tiJJj tillj Ci Sj • 1 1 

La^ 4 <? > tilflll JL?e_a ijr a^ .4_aj^J (<Lt^I jj>.jj^JLuj) 4_<_Jj.i J^L>. ^j-A VI 

*PlatO JLa^.1 4 _<jjIjJ <LjjL_ujVI 4^Jlll ‘• 1 a ^-j l~' “jj 

t Plutarch tlijLjjJL j * Diogenes Cjy ^-Epictetus ^j^t-iilfLulj * Plotinus 
(j\j ^jL^-laj Jjl<-15j ^>LcVI tillljl jlS^I j-tluj J^-u La-A * Lucian^ LujjjJj 
a A , ,.\l j L>, ,.j I ^jlS[^| (j^jjL<_ujVl J-a^. tillji^ .^j-oLtil 

(jl Ju-a Lai .^j! iU-v-j ^^i^jj-aj 

^^1 ^Lj_5cj j-oVI (jlj jJalil LlU J^l (^A_uLtujVl ^1 ^ » J ^al*JI 
tiJI JljT IjjL) ^j-uLlII JU. 4j| ^_yic.J .J^lSJuJIj 4_<_uIj jJI ^j_a JLj-a 





1*1 jVail pJLsdl 6jJtlb 


^ 4_sL^VLj Hero Archimedes Juj-U 

CjL^^uIo ij \ cilL jj LjJI jjjjinXI ijs^*}} JjVI 3j_aU 

£_<_ujI lc. jLj2>Vl jl null > -■ Li_4 4 J 4J.l^yi CjUlIILj ■" J ^ U, CjLfciKjJ ^-L. 

.^LLaj 

I^_3J< J ^_uL_ojVI £)Lj (JjJLlI lilL JlJU jJliuJj L-<-A JU 

<jL£ t j mi r. (j-u_aL>«JI 4^j-*-tlj 3j.n.u.a Ij_<_uSLc jJI 

-CjL*_aL>«JI f a (jL (j-a 4-udL>.-^ ta mijJI jj tsi* tl 3tl £*LjI l£J1_lA 

Lai t4_p-Lj ^j_a 1 t A\< j tl cilL ^£i J!lj_La Ljr Lf. IjJI 

t nrt*ll ljjL>.J jJI (jjjLiaJI ciJLafc <jl£ Jlo^ 4_p*Lj £j-A 

4_j_a_L*J I j 4 _j_l^LjjJ1 Cj^Ll^lXI (j-bju ^Lal 4 j>- jJ 1 j-p^t d * j . L I 
^jJl <_ > i Mill LLL JjlIj ttiil JljT cr L> * dtH jj-p t - J jLus 
HJ j ^Jl c-<-AJ lj La_£ 4 _<_u_3j ^JL*JI 3j_u_u_a j jj L~ *.1 ^ , ..VI ^J| ^^ 

j I ^ i ii m VI (_ i **■ j * L!ljJl». Cjj^Io ijy IlJI Cj L_u 1 j jJ IJ CjLtjVI ^j-saju 

4-cjJJL ^jjjjLla j Mir. (J-u^UkJI (jj-aJI (jLI l^jl^^ag • «3*d 
^LUI C£J 4^Li jiill cjIjLu ^ 4-uLLL cLK <pJI 4_uLL)fl 

LI 4jLj J^ill ^Jl jJLuojjj c--<-A j LLL ♦ ^a-^Jjl mi a <_3}LlL>.l (jylc, L * - l 4- > - 
^j-J^L-a I nLaL^ul ^1 ^ . ,.Vl JjuULj lj)l <j*4 Jl3 Q^jjLujVI 
Cj'jLSLljVIj 4 j a I ♦ II CjLjj_L_lII Juju-o i _ r ic. ^ I-4 j JjL~ill 4_<_u I j jJ I j ^aJL*JI 
( j^-aj cj^lSLt.La ^JL*JI ^jJI IjJL.jI J^VI ijy ic jJ j-tSJjI 

^Lla I j T i ^j jj Laj a t Uj ^j^al^il (^_<jijl JlIIj (j\ u~i Vtalt 

JjtiJLj C .u £LaJ Ju9 ^ <ir. <j_u^L>JI oj-aJI ^L^j ^ 4_uLuj^/I 4_c.jJJ! 

CjuIZ Vj ^ t4_j Jl-LL^JLII ^jJjlII Cx^t_iJI ^jj^La j-Liiu CjI Jo-I q _a 
11 — ljv jJjj Sr JIj ^ljIL>.^fl ^jJ^L-a JujL5tJ ^j_ol_<JI jj-^iaJI ijy L. 3j^L 

I jJ 1^ ^GjvLlII ciJL!<Jjl ^ If. I ^ (jL I ^^ < 4-uLuj^I 4£.j_Lll ^31 

L-La (j-^j L . tl jj /♦ 11 ^jLLhII ^aLII jLu jj-<-uSL«-> IjjL ^jjjJI 

4_jjL_uJ^I 4^.jjJI 4 UjJl>.I ^jJI ^_lL*JI j-jjQJI HJ!i (jI ^1 j-lTu-uJj 
^jJI jjfc ^jjj-aLiJI jj-UI (jLI (^uJuiallll a I aLllj ^jJjSmi 

a I ♦ II j^LiJI 3j J mi a 4jjJl>. CjI j_ll*j ^1 j-aVI 4jL^j ^^1 
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piAJI 6 Luu 6jjSaJI pxxn 11 jjI 


I ju& I * j LmlI I jjLJ <bl ju-a c^e_JI 

y <1 / A tl CjLt-uljJ y$ * La-1ljlJI * si , „1 LaLaj 4—i_tTu-j £_dsjJ! 

(j-A—ii rail j_pGj ^-1 Tl<-uJj (jVj . (jj-SJl dJJi ( h isiTita Jljju y^ujJ r^jlj 

4_S_l^cj 4-£LaTla 4_<_ulj_i ^1 Ju ^|j «bl£ i4_uL_ujVl < »Ji 

^j-A fiLuslitJj dll JljT ^jA-uL-oj^I yj ilajji d<jl^ CjLs}L*JI y& 

JjtIL_uj jL*-Ju Ij JjL_uj a j ,^, ♦ II dlli j_jjL«-uj| LlI 4_a1>. j 4^j 

lj) i ii I jJI (^yuLLjJI _} JlC. La I . JUJ. I 1 Juk I ViLLu-ul 

JjJl-3fc_AJ 4 jI_3 j Mir. (J-U_aL>JI (jjJLlI tjLjl ^JL*J1 £)l Jlj-a 4_uL?cjL> 

3jJL>. VLa^. 1 - j L)LjJ ^-ajjlsu qjj£ La Ii! JjlaJL 

ojJ j-Aj j mit. ^j-u^UJI oj-SJI Mill ^^LcVI _L>-1 L$j SjLCfc_Aj 

niiVI A tl 4 _aJ^ju J^-jij Leon Battista Alberti ^j-JI Ll_u_uLi 
. Laj_a£. CjIjLjj ijr Lc. ^-Aj-uCuj 

dllljl ^-A-><-II (^-1! I <jjjJI clillJI £A V ^-1 Tl«-uJJ £)| Jlu 

^JLa-cI j LajI^j Laj_c^. ^31 jl «.<i a j jLtSUl (jA-iLodl 

t^ukjlSLsV 4_£jLl_A j? Laj^c j-aI^I JLa^V 4jjL^a 

<Lcj_<J! c-jLst-uol yu J_LtfaA]| <^JI I^ JlII dllljl ^_a ^ h < mjj 
c—jLTlSLI' yyj 4 -l-Llj^LJI 4_*_U Lj Ij_lTl^ jJI « y-uy _} L£” V!» yc> 4_uL_uj^I 
^jlI! (ja_jLlaJ! dilljl 14-LA^tlaVI cjLLULj I^jJI «y j «» <111» 

Bj- l aILa L_iLtj^ 1 I(jl J-J V dJI juT 4_ti Ij-illj ^aJjlII Ij_u£^ 

(jl-ji l~ mi jj y*- ‘ Laj-a-C ^Ij^VI (jA_» Mil < jy I(J! dJJj 

<Lul_^)?l 4£.j_Lll jLu (j-° tUj < mjJI ^-uajtjl ^aJL*JI y* jJ! 

4^jJil ^31 £j I ^Jlu_oJj iSyL9 * IdJ Jl^- 4_La <s>\seuL a aj diJi Jl*j IIjj-4_<_anj 

Laj-a-C jlj-b^l J a miJ Jj t- miT^ (^ruLaaJI (^ic Ij-t^lS ^-1 4_uLtaijVI 

^ t< L^j <^1 cjLI£L>J!j j^Ij-L1! J^L>. yc dlli ^ ^j La^ 

dJIjLjT Laj-a-C ^LUI y .J 4-ftjLd OjI^ 1 A , «Laj 4-ul < I 4_cj_<JI ^jJLju 

.4_c^_Lll dJJbJ 3^L>. 4 _<jjIjJ jlj-bVI t-;-<->L>. y a ^ ^ua>jJI 

lil^ .j-t^L>JI j-u^jlII a1*JI ^L>o LaJ) at. (j^jLil! lJi^j-a dJJi JIa 

J-LC ^j-A j-tIsL>Jl lj^ <^>r, 4_5tlLo ^JL*il (jjjjLAJ ^j-oLJl 
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1*1 jVail pJLaJI 6jJtlb 


I d ,^>q ,\\ j ,^r CjLjI Jl> ^£i Laj ljJ3VI 1 4_^_A l_La j 4_i_jJl_<_uV 

4_3j_*_a ^J_C ^a-Cj-II ^ 1 ^ ^ A tjj^j 4 _jjL_ujVI 4njjj| t-jLse-uol 

jJfc I JlA ^j-c jl£VI . L$j jj -i tSLj 4 .lLu^U1 4jLLJIj ^j-ollll 

JlJlJLs . J)jj—lTl^J I jj La-a L) Leu Jja I j 4_La_u_aJ JtVi 4_il] j 3K Mia j I 

CjLjLhSJI O^-jj Lijjjl 4- w . l ^y 1 M bVl (jyj Sjulaj 4 j9}Lc lL!1_La CLu[£ 

LcJlIc 4jj Jj^II ^jSLa-J cr^ Neolatin Literature 3 juJl>JI 4-lLu^UI ujIjV!j 
4_j£.LLd <uL>JL 1 CjLiillj 4 jIH^L 1I 4-Cjj Ij 4jaji4Vl c-ita^-LI j-aVI ^L21 lJ 

Ju9 CjLjLiSJI Lilij i4jl_}L£j J AlC. JjjJLll. CjLaJj-a Ljr ic. 

ijr Lc ^LaTufeVl CjLcj-^sj-oj 4_u_}Vl JK Mi VIjj_oUlJIj t ^Lj_a 4 jL£JI 

J^e_a ^Jj>o 4jaji4Vl <-j|j^U La 4 jI cilLi }LjJ_} w j-<-u Jl»* 

a*>ill J^AJL r,,Ur> M,l j£ v bVl ^ y 4aLu}U! lilll 

sluLo^vi 

^4x£. 1_J»I J}L>. ^-(jrtjuLcajVl jL Jj-U1 ^1 cliili J£ (j_a 0^*1 

rtUj lj a^ mi! jls-j. Mif. (jjJill 4-jSk-Lt-u^lSLH cjLjLj£L!Ij c^bMI 

t^_fl-<_aiAl!j JJ Ls".tl 3j_u_u_a ^^-j^Lj-a JtJ^- (1)^ oij 

L$j ^Ls i _ 7 3Jl JLa£.VI Jl ulus ^ 4 ut^» IjLaJ Ju 9 ciJLi ^-aL£j_ul £)!j 

al a i » ti LgJ ^31 tjy It]l 4 JLlL>J 1 JLa^Vl JulXjus ( _ jr Li Jj J J)j_uL_uj^I 

^.La aL>- (j-« jl Cj|jJL> OJ-^^ <-^U3 ^Lc al j-<-u t jyjjLuaJlj 
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J i (jr -5 ^ (1)^ L)^ 1 f a ^ J 

V 4_aLa 4 j <^>V m. ^ (1945-1874) Cassirer Ernst 
j_5La_j l£JU 5 *^_jjLl!l 

(1494-1463) Pico della Mirandola . VjJljIj-us >L^ 

3Luu a ^ ■ L» ♦ tl 4 ILla-ALj jj-u-u l£~ JloHaj ^ jJI 
jtljl Jl^o 4_3J9j jiLiJ J 3 i 4 .<±jjJl>JI ^JLjlII 

4_*_jl_tlu C-<_jL£ ur l3\ ^_LJ?e—LT lJI CjLU^j CjL^IjJkJI 
(jr ic JjLUj (j-a 4 juL lLUj 4lLa^j tciJIJul 

4_cj_j (J-xlSLa-j Cj_jL£ La jJlJLj 4_Lc jLlLI jl jJI 

.«4JLl 3J1 » t_J L-kj-tJ iSj-^ ^La_u ^j-aJj 

J^J! 4-<_ujL xt£> L^-ujLa 4^j_j j-Aj Kabbalah 

Igjif, ^jlaJS ^Ull 4_uL>JI ^U! Jj-usjJI 

J-5L-LJ £)L£j ««VI» 4 <m a-LH c-.tTt5LH 

t 4_cjjJI ciilj <>a e^! er*-^ 

0j-uz£. I JaL_u ^jJI 4 _ajj*_A Lot 

rtJL*Jt 3^—t-<-u_o 4 _aL& 3j_L^v 4_jLLa-> (jli’ J_3_2 

Laj IjLjk 4 is~i 4 (jjl L« .<±ujjl>J! 

(j -4 cj 1 —j j^LutiL^ 3j 9 aj1 C a| 

«jSL u » 4JjUJ.I Ll 3J 4_tiejjLJI 

^- O C-LlH ^LLc. £j-& 4_<_u_Lj -TttJ L ^. L^J^LL £j-A 
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1*1 j Vail pJLsdl 6 jib Lb 


4-l-l-ljlJ 1 Cj 1 J_2ILaXI j njj^II 4_bL£^ (j_aj <J i <- «< tia^ 

4_j1 i m -v- (j_a ciJJj j-SC-lj ^j-La Juij .cdljuT (Jj/LlII (j-U 4 _*jL!u (_p.il 

. LjjL^_C Ij j > " 3~ (jjjJI 4_1 j-j-uJlJ Lfe^-LA J-oTuu ^LLa 4-UJjJI 4~ A , ..1 A ^lj_l 

ol^ Vj ^ J^VI <> ^bVl (^Lla Ju^U <j£L ^ 

JjvjJI (jl£ il * Laj_a^. (J^j^VI CjLjIj jJI (_P CjL}U (P9^>JI jj >»3~tL Jl>*Lj 

(_j- 3 ^ Jlj-J (^jJI ^ £ m J. J i ALflUJ I (jl JLJ-A ^ p j I (jLj jJaltSU 

Ij_j>J! (j_c t mi^jj CjLjMJ 4JLj_a-*-JI ^U! jl ^ lV< < nl ^1 j-aVl 4 jL^j 
^ ^ ^ (jLj (Jj-j L<-A (j_A . 4 _j_sLv. La !j-u£ I 4_pj /11 j 4_o*j^pl 

4jjSL 1 4-^a!_>■ 4 -jjjj^a 4-ua-AiI jSL u J-Lc. <. . <-< x uS L «4-1Lui]I» _> i_3jjaU t_3 j U 

LoiT-^^JVI (_^j>.jJI jjl . 4_ipVI 4jLjpaJI jlj_<_uLi 4_ui_uL>. 4 ^j_*_a 
Laj_ljj (pa-aLc t h mi^ j (jl (jLujMJ (jSLxj Vj t^L_uj_>. 3 j_aLL i-j^_u 

^y_L3U Vj . JJ-U-U L£^ J-L.LJU Jl>- 4_i_u_klj Jjfc 4j>-J_La (^jJI ^ ^ ' U ^_pj I ^La VI 

(ji_£ JlJULs t(j »j mi tl (j-jJiJI ^ I ^ LIjLa jl 4 JL!Lj (jl^ pLa (jl cilli 
(jl_> (^j-J 4_cu_3_j (jL^j t4 mi “i (_ 7 -^ 4_jl£Lu ( jy l£i5fcj (J_l>«jVI 
j_aLLd (jl_j ciLLi c_<_jL>- (_^JI (j_cj_j (J_La 4—t£LI j *LlmJJLcj 4_ajj_tL 4_i^ CjLjVI 
Lcv-j-^Tl<-uIj Mirttl (jyii-fi VI j-i-a-uj V C-.JJI (jIj 13j_ji3 cjLVI 

(^ISL^Lj Ij 4 »<i A 1 1 4_*_Sj_II jljl (jl-(jLuJ>U (_J_u_<_u Vj • L^i^lju La 

L^J iLuiLai (3^' ^jL.1 4JJJV (^yibj 3j-Allil <__J (J-O jlitlu-ul 

( jr lc t 4 jLj 4Jj5Lu (jx. j31 Juilj . oj\j-uj I ' cr^ ^jj-ll ^JLc 

«4JL1I t_jL^» True Astrolojy j ^aJ I ^_j_?e_uJ I ^JlC. )) I / • I Uj La 

.4_paL_uil «Li^JVI (^Ldl (_^-Aj BookOfLawsc-illiSLH ^ lA-jIj311 ^1^, 

4_lj j_a (J_j_>^I Jl^ Jl_Lc t^ll ^uoe-uJI ^alc.))(jLj Lub < 1^> ^ L LlUJj 

j-aVI (jl^ I jl t(jL«_uJ Lubj . 4 JLlUI ^^-La 4 j »^*tl 4 _jjj?cIlII 4_ljjJ, 4jjI j-a 

3 1 L» M V ^ 4j .11 ^ ^ > t l |jl& (j_a ^_oe-uJI ^aJLc. J.»_ll<-oI jpl cilljL^ 
liU S 4 JLl 3JI j_^_La L^J c 3t^n ( jr lH 4 jjL>JU j-uLjuJIj j_ajJI I Ju^ 4_iic. 
j-jblj_b cr^ _c ’ O .' 0^- (J^L-xiaJlj 1 L> -^.tl ^JJ jL>J,|j j_ajJ| ^^-La 

(j_jjJI ( jr J_c 4 3j«U3 Jilc. L>JLus 4 jI j ^ Ul Lg-Lu L^jI Jl>-Ij 4»jjUII 


98 




P.;? V ill 9 OAi 


4jL>»VI ^Lj_u_u jj^lljj\£ Vj S «4JLal£LJI 41 Lj 1L>J I»^1 ajl uf.lj 

L_uL_ul ^£Lu L&JloIaJ Q^A jL^>J1 LulSJ ( jy ILd VI JIJ_«_aJI 

L$j Jlv. | ^lil 4 4 • mL>JI 4^j-flUil till! t^y-$2> ijf^AA <^->iJI dJJj I Lai . &j. 
i (Freedom J JLse_aj necessity. <<3jj^_t^]!»JUe_4-> La <jru j£_u 

^ i >MJ La . JjL3t_a 4 ^jloJL! ^ ^ < aJ 4_usL>. <jrLljj9-4j|j c << n-^j-JLe^ JSJ 
£)l £ I djj9j 2>jj^_tlaJI (^jL-4J ^j£Lfc-a physical 4_uLj_La]| ^Ut-ulaJL 

4_o-4^ 4 j^>JL 1 <?<,o~ a Jlaj Spiritual4_jj>.j)jJI 4tjiUlL ^_i-u1j La 

j_A <>JL>Jt! j-SLa 4 _ujj-j ^ jJI ^a_<_uL>JI I Jl&j . LajLLdI (j-a-Uo 

Ijufc £)I jLp-cL ^oe-uJI ^alc 4_a^>*L^a ^JI-jj-Lt-ul^ j_oj Lo£-4j ^jJI 
^al£, LI il .(>JL>JLl (jrU ^L^il J^jLUl jl^tV*m>l J-t2u3 Ju9 ^JLlII 
^o^LtTn-uIj 4 _jlILL 3gljj9 »Lg-<-uiL (jL_ujVl <^1 iy JU - u d f^^-Lt]! 

V 4_j_aIL>. ^1 IjjJufLa i_li] Jlj ^sz-ua I £)L_ujVI ^jjstill ( j- d 

clK ^_aVI Jj LLlJu 4j-al <j-a clLLoJ V cillju 4ll JjS jl t L^-La 4J lLIISLs 

. 1 4 jlf. 4_t_u_*2j ^ s {£ jdl I Ju_a 4 \c, 4jvjL>. t_^Jl 

jJu-sa-a £)-« £)L_ujVI S^ljl (j-o^LstL-ul £)£Lgj Vj . 4_ILat^l 4JI_a^j 4 jjIjL jAjSLe_a 
4 1 a -v 4 _£jJL_u oW ^VLLa ^1 ITif.Vl^ 4_uL^_iiJI 4 _*_j_lLJI ^ 

4 ^ c-cjJju ^1 jLaHc.Vl I Jl^j Jl>.VI (jl lil t4_ajL^3 4-tSLuLiSLa ^uil ^ 
c_LL>JI 4jjJjLj j^Lj J^j Lai .4_a^ ^^JLc 3_}U,! 
jJLLJI Bglj^j ^_LJ5e_uJI 4_aj^e_A (jL^ l^ng <»lj 4 j^_>JI 4jl£La 
^ j , jj aj tl ^J1 ^ •"<, ,.l ^jl l£jJ!3 - 4 al~tl 

4_Lc (jL-ajVI ^ It" • >n ^jl JLt_a Jj 4 4 _j1c. jLa!t£.VI 
Laj J-*-^ 4 I j <^i^- 4_t£. jJu-^j ^Lu (^1 jl 4_i ^L J-a£. (^1 

4_u_}V!j 4-lo-LJ' 4^jjlII JL?tAj ^jL-ajVI ^aJLc. (jV VI I Jl#£ J^la ^L^HjI 
OjJl^JI jjJ-L ^yC. VI Lfcjj-al 4 _jlj_lLj 1 ^ <^\\ ^.L. £jj3jJ| V ^Jjjjlj 

^JLc j_& 4 jjLU ^1 < ti^vVIj 4jcuJail ^aJLc . jj-ajJlj jj j| 4 jLSLII jl 
L(J II J 1 LjLllu I 4_3£_UJ (jyJb 4jIjl>.| ^)l j LiT lcL 4_LJ_u_u 4 I Ml! i (I 

^aJL*JI I JlA 111 ^Lse-uil ^I 4 jLH]|j . 3Vj Lfcj_al jjv 
4j^j j-j-oIj V t4jj^>JI ^ ^ i a j Bjjj-JaJI ^ia tl/Or ^ HI ^jyj iUjl-%. 
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1*1 j Vail pJLsdl 6 jib Lb 


4_uL>«. CjLo^Lc. ^j_C cU^e-tJI ^ » < M jj j -JsaiitJ 4_jV 4.^3 L>- 
c_jLu_u VI 4_i 3 ilcse-u £) I c_<-3ej ^JlII C^9jJI CjIJ-?cjus jl jJu JI ^-jLtTuJj 

CxjLjJ ^ - Ct .L a (jrU UUj C-cJVJ-CJ jSLu Ijjjj IjJ . ^jLuJIj 

^Ji^. (yti JS^Uj j^u ^|j I <' ciJJj ♦ L_U^_aj ^jjseJJLI ^lc. 0^3 

Jjj-ajtHJ 4Jjl_3t_a (j-UJ cilLaJI CjIjjJj ^1 i n^VI JjLuj (J\ju sj 
astrolojia «a_l5c_l 1II ^JLc» 4 _lLl 3jL*JI Cj^jv. Lo£ cj! Ju>»VLj JUuJIj 4^_*JJ 
^^Uailj jjJJI 4jLs j» o*-JL>J,l o*j Lai divinatrix 

U I c. J <7 U ~ 11 ^Jl J-SLj-J (Jlj Lo^ ^J_5tlll ^JLc JloIUj .t_jJl£LJIj J^jLuaJI jl 

^..Aj-4 _j^>. jj-JI CjUsM t I I ^_u_ai 2 J ^Ij-j il t4^Uaj ^jL>* ^j^l 
4_ul£La CjLb}Lc aio-u^aj JLse-a (J^£- J-d-lUiJ- L^-uio ^ <L_uj_i^L?e_a V CjLs^Lc 
LjJUj (jl jl ijLZ (j_4 4 -jJLl^VI ^SLu 4.q_A L<-u-^3 Lb JJ-U3J 

(jIU n aljJ I Jl^ /a ^l^jjl ^yJI ^se-Lll ^lc < nj ^jj » 4-<-uj < ><>■ a 

4jjjjfc-a 42UtJ £)l jLj-aj a1*-JI Jljju Lull 4j ^L>» 4jj_>JI 

Ijj) 4_IU_a-A 1 JjjUj <( ^jVI)) t_j ^jfcTu higher lf.Vl» ^jl LaoLla 

^43 ^Jl ^»<mj £)? ,jj4 Vjljj Lower *jJL£ 4j J12 L^ 4»j «UII LuULj 

jL%jI ^^yJLc. jJL^ ^jJL lx-jj <ul j^-Lt-ul£~ ^l-LjLt_4 L 349 ^ ^j^^ 1.1 

jJ 1-4^ 1 ^ ^ ^ ^ ,<3 > (^j-3U-aJ ^lj-j“ljj-<aj (J%c.\ fiLul^j CjIjUU 

(j-4 j-Aj-^SLu jJ <l£UUI 4jLjj_IUjj 4-Lul ^ . LulSLo 1 ^^ ^UjLjUII 

^((^jlcl)) LlSLo JlUej La Jjb ^JL»JI I Jub c_x^a 5 tj ^1 

£)! ^j^_cUll (jjq ^j^uJ «bL> 1 _La iSj-* 1 *^ ♦ 4 <71 mi ju 9 -LajJl< 2 jj above 

^|j Lo^-LlA ^j-a below «J|j-j|)) Ljl£La J-IUeJ La jjfc ((^^jVI)) j 
di^L^j j Q t^j ^j-a ^yldl 4-l-i.i. u I j-A 4,j 4 1.C ^j-aj-oi ^yic. ^-Ul.1 II J^LbUdl 

pL-v i ,ji I 4 JLU ^xUlj ^_L»_a UiLub ^j_u_jJ jl .4lt^J ^JlCj ^j_?c_(JI ^aJLc. 
.(^TLojLjJI ^Uj^jULI JjLstaj ^LbtJ j-aVI (jl^ Jj c_xjIj_U 1 I ^j_a 4^-UlitJj jSLUl 
oL>*jI ^^jJI jj-l<-uI^ t^lj La^ 4jl£La ^LlU 4 _l>.jjJI 4_jjvLlII 

^yic. j-a-t-ajj ^jj?c_lII 4jl£La « jJlju» ^jLcujVI cUj Jl>> ^yJ[j JjJjw ^ ^ Uj 

UUj ^1 l_Uu-Ujj . L 4 K 4 ♦j iUII J-alSJLaj I_Aj-<jjLj 4jjLII 4 »jjtMl 

. L^ujIL^ aLtU) ^oJLjljj L^jjlI jj?c_j ^Jlj ^jLujVI {j I jIUULs Ujj 4-jJ 4 J 
^jl ^1 Ul 1 ill ^jJI Jl- ljv jJI J^>.jJI ts~tc. aLal <jr\j ^j_a-j^Lu ^_<-sd IjJ 
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P.;? V ill 9 OAi 


^jLcujVI 4_jL£La ^yJI LijJki llil Lai ♦ j-a-«-uJJ ciJJj jj A < fiQjl£La ^Jju <j| j^_^j 
L i 4 ILl 3_I,! jljJaVI ^j_aj LufuiI 3 jJic, ^j_aj i_3j_>JI (j_a LaLaJ 4_tjx3j 
CjIj_i3Ljj jJuu 4jI_3 CjL9jJL>JJ (j-u^La <jr\j ^j-a Lapl V a jl Ll»-llU l_ij->-j-a 

. LjjjCLaj L^Ij l_ij->-j_a / LI | JlA ^j-a-jSLu L_klHitJ . 4^1^11 ^jjseJJI 

JLlLal jLlSJI ^j-j^-SLa-U L >iaJU L$K 4 jlj_lLJI ^jic. jJLu (jLuijVI £)lj JjjS j! 

1 4 ,., j /»> ^ ^ a A a ajI r.r \ \ (1494- I41l) Firinn j jj , ,n g 

jj-st .j (jl ^jW*< > im t ^ VI IjlA £)I jLiTlcLj mi^ 4_JI j-Laj La lil 

. L$K 4»j iUH ^_y-3 a Lulu VI (jru {j-a Jij_>.j_a jl ^L^u^ ^alc j3l ^j_a 4 -uxl3j 
cdJi <Ju_a ^aJ 4 jL^ ^SLu Lai .jljusVI £)-* <—^.j^se-lII 

£)V t—3j-j>Jl j_A J-u-^VI ^^3tl jtJjLj jJa_tiI 0.311,1 a^^yjfoJI (jLj 
ciJJj (JlLa *•! ft ■ ><l VLt-oI (^P^jLjlIj c__(_iL>JI I JJt £>_a i_3jx>JLs ^j-oLt-uJvVl Jj_2e_a 
^ 3 j 3^11 ^y-L»-U £-a ^ ♦jjtMl ^JL*JI 1 ajhf, Lai ^ < nj jlSL^VI 

^1 O xj V L$jt ^j-a a£.jJI J-^- l^^l cr^*^ ^yjLcujVl 

JuljI ^yjl ^J—LJ?e-ajJ 4 _jIj-Io] ^jljLxa-s J^Jjuj La-jlj 41 < d , ,,n\ ^JLjlII ^JLst_a 

J_*Jj . LaLaj c 3l~Va 4 ^jlU (j-a Jjjx 4~hU-%. tilli th1*i La£ ^jJl>JI 
cl<jI^ . dgjinty of man .«£)L_ujy! 4_alj^» jjisajj 3tl jcjjLj ^SLu 4-i.a-Al 
^aJL*J jiwT La^j_a LcbtJ 1^1 LlLv is~t~n 4_tA_ulaJI ^jJL*JI <?Jilc ^jLtJijVI 4_alj^ 
3 jIj1 JjuL (3^ 6-^ 0^*-“^ L® jl>^11 0-^ 

^j_a 4 _*_jLj Jj_3j La^-jJL^ .jJL^ j-Aj 4 -Ll uo I 4jj 3 i c. I j JjVI 3jj>. 

^j_5e_LI1 j-jLj si 3**« ^ VI C , ^a-cae-uil L^j (jt-^ 1 aljVl ^j-a 4 ,,. A\ ^j| 

LjLcojj J_Uj 4j 3V. t^JLlL^lj j Mijtl jl Jl^I L^J j U \ ( aj 

ju_i_a ^Li^lj 4 j^1j1 4-lL<-uT^ j^T LjLxxijI Jlj^ La^^-J 3jL^-aj 3^ La 
^y »r M ^_u Lil 4 jI ^ylc- Jlj^LjJI ^yJI JuJl>- ( j_a -ij-ftjj . 43_alj£j 
4 ♦ j ^y_uu V tilli 4 ^jJLxjj ^jLtujVI JIa^I ^5 J= J C -^1 j3l jl» u t til 
jSLu aju .jl 4 JULj L^lj La£j-JL>JJ 

o\ Jlj Jl_>o jl (jl mi iVI jj i^i a ^ 1 r, 4 j3-v. ^ 3j Uj t n ) (jLa-iVI 
JUJI 4 ♦ ..U < ^y-uu V i_dJ3 ^>£LI 4_u1 jJI 4 _l^jLl^>.j 4£jJL_u J^La-jI jl 4 j \ 3»11 
(j[£ J_3^ «4J1 < S Uilj ^LxuVl ciJj-LaJI CjVL?e_a c j_a 4_txuij 4ill J» um>1 4jI 
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1*1 jVail pJLaJI 6 jitlb 


gjjljVI C_JppXOp 4_uL_ujVl 4jp_3_L*JI Q^' pLi ^Lla p-CpJ p£.U 
La p_LC. p- 4 4 jJI pX.pjp 3p_tlL_a 4JUI pil ^>pa pSiu_a JlJ Jo- pip 4JLII p-^ 

J£J p-ll—i-o j4_LJl_2 CjI Jpo-p_a c_xjlo- p_a (Ji-Ju pl 4_UL_up 

^Lj ^poeJJI pl c-x^I p£LII pl 4_at_j_j_LaJLl 4loL_up pl 4 j3}Lc. Vp Jalp 4_a£a** 

. LfcLuJ p£ Ip-Uj ^IjljI (_£? pl CjI Jo-Vl ^JJ5CJ3 pic JoeJ JaJo- 
Jo-pJlp^ap^pJiLjl pL 4 J’p_3j p£_u jo- 4lJL3_a JJ.-U-U l£~ /^Tuifcj 
Jo-Ip o' Lr^ ^LatC^/lp c-oc-jlII p_a plitJ V 4jp_txxj o' 4 'Sjr* ^-a-* jl 
till j pSJp -pj < Mrtiflj ^-lll o^. 3jLuup 4 _uljo Jlaj Lg-ulp^>* p^tj pi ^-J 
. 4_jL_aL^_<_ulp 0p£Lsp 4_al_c. 3pp_co ^_<_uj pjJ-JloJl 4jt_ulaj-(Jp^j 

4 j» t m ^Jpo- p£Lu pJI Cx^o-p LU_Ld pill 4 a 11 pi pJI jj-txxA^ c->-AJ lx^ 
<- « j J_j i4_2o- «QjIj p_LC ^plSL^Ip 4 _lAJl« p^ pUjVl pU p-t^plll p-JJ 
pL£ pJ La-£ j-5vL-u t_xjfcj_a pJI piUll t_xJLxoJI p_a 4_j| i_3_uojp . L^la 4lupjj 
^jlSLal pJI jJalj pi pl I jufc Up <^>r. jj-<-uj pill (^jLII p-ia-*-xj (Jo-jJ! 

-pSv-LLb t3jJos_a i_Upp_<l ^Iplll pl til<JJo- j_£la £-L$l>1 4 -lLc. t_o-pj L^jI pl^. 

4_jp_U_j p^ Scholastic «1 j~ < »VpSI 1 n» ^I Lu_upjLa Ji^j-pp_u_ul^ ppj La^ 

4_U_upJlll 4-lxxildJ! pLUl p- 4 -tO Cx_5tx]'j 4_txjljjJI <>Ut-Lc p^J t^pS^J 
pl pp j > » 1 $ ^pjp . 4j'pjlj pSLUl (JU?e_4 ^l_^_<_ul pjrt->.j p_c 4_*_L<u 

p.2-1! j < < 1 's e-j pL^ «ULj ^pj 4jplpJl 0 Juk p-A ^pSL^j pSUj ^1 pj^llll 

3Jlj JoJI 4jpSLUI CjIjLlxJI pojLtoo- pjuoj ^o-pUjp 4_to^_Lll p ts~\C, Cj jL-u 
. Lap or. 4jp£LUl 3 L 0 JI 1 ajl^>r, pl^ pSL u pj| pL^ I jJ . 4_t^ CjjUxj pHl' 
4JLj_Lao- p_^ L 4 J ^jLj p_HJl 4_jppoJU BpSLUl La Ip pl tillli JlJU < pp-^ ^L^ 
P_a pic. L-ut-uTt^j CxiUp ^Juu Ip^Lo- pp^o-T pppiLla LfcJJbpJ ((plxxa^fl 4_alp^» 
^a-xxj pp-Uj «pLxxaVl 4_alp^» ^p_top_a ^3la .IpLt-ajlp 3pjs p-^p-i' 

pl^ tillaSp Reformation p_bjJI ^^LusVI p i^if, pL»l ^ILj J-ixio^ pxjLJI 

pUJI 3 JljJloJI pL^VIp 4_!l_jJ loJI CjLxilpjJI p^ ClotJ pl J_a 4 jI J ^p_topll 

-LfcpJI p_B tiJJj JiLa J^p ttixJjioJI L^-ap^U-aJ <L*_uiiaJI 4 3 > nl^ ^Jpo- Cjpl J 

Descartes OplSaJ Ju£. 4 I<jJl>JI 4_l 1U1I 4 3( nl3tl ^JL*_a plc-c 3l~r^apjtj pJL. 
ppplll p-^-M 4jp_Ujp JLa^ll faJLc. pic. pSLu pj| Vp Leibniz.piLu_Jp 
Cxjl^ Juilb iLUT Cjp^j pill p^-lll pjjLj-a p^ 4jLaL^_<_olp <?p3l pC: 4_3o-^UI 
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I ". ! ?" 1 *9 I 0 - 1 * 1 1 On 


aLaiAlIj 4-iJLa->>JI LliLjjJilll ( _ r 3 liuaj ^1 Jua- ) j -u-ul^ i_uki La^-ojlSLfl! 


V ' A 1-A^jI \ a" (<ilj Ij'iK i| t(^Aj. J a’v) aLt-ujJua L^j * <"<l 





tiilj (J^ < a ijjLuuVI aLalj^ L^aa-j-Ia (_jjJI 

Laaj abLi till L?Ji5 * £ ^ t 4 J Cr^ Ijljl- 1 -" i)-*-* ‘ : ^4 £ ■ O^-is-V-ll 4<iga £ya (jl£ 
A . .1 a \ jJt (jL£ LaJjj jl£LaVl ,sL*j| i_i!jjij A . .Ifl't (j£j (aJ 

(jjs (_j^a2Jj V <U£ tiilj jjl VI i4j|jl ' ^1 .^>'aVI Ij^s-Lc. 

CjJL£ ojLSLa! (j>i » i (jL_i JJa jl .j_SLill I g~n a flilj (Jj-jSLII lg~aj^ 

lj aaa_a_l tiUij LIjJl^. VI 4_La * \1 <Vi. ,.VIj cLoi i ^ ~,<C tl ^_t ^ jj| jj£LU^ 
.aLis-Vj-o (JLx>-l Igjlt*. OjjaL*jj Ijjij^ ojaj«"nnt SliaVia 
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L-LUsj-C JlJI l^JwjJJ,! (jluu IM 

Cj JL5CJ (^ Jill J^lJuIIj Ju Jl3c 1II ^j| ^yLv IjJ^f j2 LojI 

sLtioj L:r lc 3 <? I ~ ■>» 11 lULAUIj cjVL?e-a 

L_L£ (JT-Ic IIj-U-U p ^ | ^ t*»~J ^JjlII 

(J^LallJI ^jj t illllj 1 III (jrUJ . j-uQJI liJJj ^uj 



V I—ljLj j| ♦ 4-jj-n.u.aj ^LtJl Iryjj 4_j3 Jal mi?TI 
j^Jull iru 4_4 jLUI 4^>UJ! <(gLtSLul£Lu3)) < lllj 
j-^LUl CjV1_5c-c 4_^L£ ^ 1 ^ l^_Laj ^jJI JljJlscIlIIj 
^ jJI JljJlscIIIj jjjtVttl (jrUj £*H>J,I ^ ^ Jal mi rtlj 
0^1 

JjLstJ jl ^j-saju < rthVa ^Lu-u LoL^ 

Cxjl^ t Vern L. Bullough ^jJ^j ClHP* 

4_lll>J» I CjIjLu (jr\J 4 jlaL>JI 

JUl^l irjjj (j> JjLtj Mile a\ jl . L^j j_>.J.j 

3 ^ fc> <1 ^y_£ CjJL>. (JjJI jLJjL?d]| £jtj 4 j3^I_C. ^Ll£ 

4 <>> g rtl j-l^C. 4_<_uljjJI 

Cu_iL£ LjJLLljI £)| L-ufel .4 jalt 11 3 jj!JI 

<*<(f. (jLjj ^ <vlf. ^-LjlHi j 
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1*1 jVail pJLsdl 6jitlb 


j-iih-c. joj_3JI jl_j| jc<_ujI jlJI j jjj ^ 3 t,Ij g.LJ_»JI llUju 

p 6 1 ^3 p ^ I i 1 ^91 <i i LJLL jLfT j_g cJLJj I j g ^ «j ^j_u_iLt-uJ I j 

Jjj>» LaLfc Vlj-<-u £jJjj ^j»Lj Lufcj . j-U-ujI jJJ ^gJLJI (jr Laju I jLu_ul jl^ j_g 
LjJLLjJ (jj£ 4j?e_£>LLaj ^jJjuJI jj_L {jt £i 4jjJl>» Cjlj-t.au ciJLufc CxjI£^ Ijl La 

itLu.Vl jl <_JLkJI ^jJi jJi I tj-ajJ! j_a 2Ld>JI dL jL! 

Jjj*. jj Jlj Jl j-ud\ jL j Js jl . L^JL3 jj 4-lo-UJ 1 jl£^VI I jl JlaIu_uI jlt5>l 

jLJ LJLLajj ^-tUrJI jjioj 4_<_u!jjJ! ^-^LLa L$j t 3 <rf-m ( jy lJI t,o->Jl 

cd 1 JL>^U 1 g «1«3~ ^J uJUallJ jllxiiVl ^ jMdd jKJ*j 
j-G_>.LJI Jjt^ Jj jl^ <—3 _j£j jlSdVl jl Jua Ij_Lj 1 CjIj_jjlJIj 4 jgUII 
? 4_j|ji_j_g CjLc.Ij»Io*VIj ^JLjlII ^ JuJl>JI gljl LJLLjJ ^ j*_<_ujl jJlj 
4_aL& CjIj-uju Jjjvj Cr^ ^3^ 4jI I tc-jLsejVL cillj ^If. ^jJ jj c-.t-c?ej 

3JljL_uV| 4_uL?cjI jlj Jl^aJI lLLIj jLI LJLLjI ^-lLTJIj 4_<_u1jjJI jl Jlj_c 
Cj 1 j»lJll!I JjuLj LK CjLiI jGiv VI j 4_j_gJLsJI CjLcI JuVL j-OjvLJIj 

fuLuIl c-.t-JL.ui ijr £ Jlj CjIjL-v J_*_3jj 4_i_ulj jJI ^_&LLa ^ If. CjIj_L ^iJl 

-di j jj| jl_j Ji£jj £j]jj ^tj <Jj .(J-ujjJlJ! CjI • m t mJ-oj 4_j_oJL»JI JlaLlII 

jj L < ^ i c 1 g j Us ^ jL^-4—t-JL-ulj ^g-Jjuii ^_<4)l_La JjJllJIj j_ujlJ1 ^I 
CCJl>. (^Jl CjIj_jjuJI dij 4 ♦J < «L> CxjI^ I jLa (j^Jj . t>jlj_Llj ^ ait ti Oj^_J1 
jJjc. CjIj-ulJI cJJj ^a_Al (j_a jI j_A ^jJ jj ^Jl3jju ^jJI $ ^ojJjlJI jlji_j-a 

j 4 -JLLjVI cjl_*_aL>JI ^ humanities . 4-uLoJ^I CjL^IjjJL ^LoIaVI 
4-uLaijyi oLuljjJl (jS j .sciences 4 -lo.L-H cjL^IjjJI gljl 1 $)jg a i 

4-uuaL>JI CjLjjIj jJI 4_aLfc 4_jlSLgj Jl£ j (j_u-aL>JI jj_3il J_l3 

(J-uJjJ L^J 4-l^jIj JlJ jl ^ Mil , mVI ciJLIj ( jr ^ ^jJjJ C-t-Aj J^j . l^e-Allaj 

J mi 4 jl j-lvVI 1 jla L^J^liw (j^s J^jj Louis John PaetowjjjL jjjw 

4_5c_jJ1j gL>. L^J c-JJljwj L^gjLcj JljIojj ^ 4_uLuJ^/l Cjl^uljjJI 

CjIjI ur.I (jLj jl . L^J ^LgjjfcVlj 4 3hU CjLbLoiJI 4 _<jjIj^ 1 ^'j <V1 

^JlC. l^-U-ujJI j-c^jJt jLJ 3JuL_uVI jl 4 _lLLJI JLi>! ^g£LtUj CxjI^ 4_J-g^> 
CjL^uIjJJI ( jr Ja^>iJ jl j_g VjL_i_S . 1 ^ >r, ^g^alj <<-"> J jl 4 -jjLojjVI CjLjjIjJJI 
£Jub t _ r ^ C.<_Jt—JI jl Jj^>Js 4 jg aVL 4_aLc CjL^LalJI C<-^e-Jlj 4 _jjL_ujVI 
( jr i_C dJ j j_a VjLJ j 3 j ^Lg_j_&V! LcjIj t jj-d" 4_gd 4J j_a I ^-CjIjJ,I 
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pJbdl jgJbtf \-j3 p-iJLnjJI g*lojo jg^ 


3jJ>L_u c^jI^ 4jgUfl cjIjLuJI Jj^>. cjj! j j_ujjL3HJIj cjLvjj-tlJI 

jAjlaJI 1 j a ^jl^ ^_lLjl1]| £j| cdJj ^1 * 3 »A .t£]| JuT JjloJL 

^jlj LjJlj13j pAd I ^Ltaj ^jLj Jja j! .tiiljuT 4 _*jLA cAl£ ^pJ! <Lju13jJ1 

(jl Jl_j_a ^-£1 ^IjljI j I Jlj J_>ij La j_j_c (j-A <—tJ_L_uJI jjlILu IIjjK L_j_L>J I 

4_j_aJL*J1 ^I-Lj^J La^-ISj 1 a ^aLa T laVI ^jl£ ♦ ^a- lL lJI j 4 _<_u1jJlJ1 

JLa_cVI LuJ AljitJ^LJ 41 ajj La c-JLLaJ! J «~»-j £)l J>»V cilljj 
jjLjJIj JjL_ujJI 4jL^ (1)1 c£lj L_A ^j_A . La 4_L$_a jl 4 3jloj Ji_Aj 
£j_LJ 1 £)l jLlc£.L <jrt_<_jjl jJl ^aLa T lAL ^^jSL ^ 4 _aL*J1 Jj 3»ll jl 
^ 1 ^ ^aIjusVIj 4_jJ1 CjLAJVI L-j-zz-} ^aI_A Jlj-a j_A 4_<_oIjJl1I j! (jjiaJl <j_A 
U 1 c. 4_<_uljJlJl 4_> JjJLJ (jl i^j Ml f, LI (J_ujJlJ (j_dJl AUj (jl^ 1-AjJj ^^AuljJ 
-£jlJJ j£j La^“J jL (jt . 4 _jJLaJlI 1 3LpJI . (jl Ju-A JtjLc. ^j_A 1 ' '<jl N 

j mi c. £_jIjJ 1 (jj-3JI ljy £ 4j^vj 1 n^lSUl c-iljVI aLo*V 4_cjj ^L-3 j <—3jIlc.1 JlS 
^aJlj ^aJ ciil j (j£L!j tFrancesco Petrarch cl]jl jUj j^ mhmhIj- 3 jLSlal ^j-A jjjLu 
< j_A 4 Jf. <jl^ La ^lc. A^jy-tlo J^ jLcj 4_c.j_LlI l-JJj CjjjJlII La (jLlj_<_u jl ^LjjL 

•J£ 

1 < » 1 *1 ciJIJ ljT CjaLv 4_uL_ujV1 l2jL_uIjJl!I (jl j_A j-jJ jj ^IjJ (^jJI 

cjLoIjjJL QjjlIjJLIj (jjjjLuj^l (jl£j t4_<jjljjLl! ^-^L-a 4j a aI 
J_U^JLj Laj_A-C ^A J 1 till ^aLL_) u \ c . La-?C^JJ 1 Jl3j (JjjLJI jiS? (j-A 4 _uL_ujV1 

ijr £ iLuLoJ^I 4x.jjjl <_jLt_i-£j 1 tjf-A LjcaLw 1 jLu_u| jL5C_t^ . JJlj_4jLLa ^^LusJ 
4_J^Ll1aI (^Juj Ermalao Barbara jjL>jj jJLajj! jAj jAc ^j^LkJl oj-3Jl 

4jlr. Laj jL ,,, j| L$J jj-uj Jlj ^_^jil 4_3jj_LJ1 ^lr. ^JuJlAJI d L 4-,, j 

Lcj^ IjA: 4^jj ^jl .4JUaj)M CjAaL>JI ^ 4,uLA)/l oLuljjJl JU. 

4_aj.^t-A jJL JlII Jj *3j « ..3tlj aLt L Atl < ^-a^jjj 3 1)uL_uVI 4j^Laj 

(jjS [j Q I ^A-4-iic 111 Juii^ .(jjj^a-U 1 n 3 jj1jj ^jL> 4_A 1 JlJv ^Jr. 

. 43lU a 4_Jjl ^jj-^Aj ^TtA-hir. j)* J1 j-AJ^l J(al BJlILL ^a-AjIjT 

jL-^jIj 4^j>. ^j_A 4 jjL_ujV 1 4r.jJil jL-saj| ^jjl 4 _ajL^ 4^>.ljil CJjL^ 

^JLll CjVK <3)V 1 AjfcjJl J-A- tT u (j! Laj . ' 4_^>. ^j-A ^aJLaJI 

4*1 3 « <1 \ °>J ^A-lLllII 4_*_1_lL (jl JL>tJ aLaJLlIIj (jtJjL-ujVl J_l 9 (j_A jALll 1 
. Jj-llj Jl>*V1 JLsc-AJ Jl 3JJ1 ^J_U3J-AJ <—3^L>Jl JJJt-A Cxjl^ ( J yjJl ^_^A 4_5 C_aLlAJ 
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1*1 jVail pJLsdl 6jitlb 


4-ul mi'iVI 4_cjJj' t_j Vsc-l^] (j-* j-&j Matteo Palmieri j_lc jlIIj 


0 Jl^>» ^lli! ^Li 4 JjJLj ciJJj ^ miT. ^j-u-aL>JI 


(^j-JLLj t fu i Mia 43 (nLH^ 4 _ L .t_ uaj 4 <>> ale OJ-^ 4_<_ulj_i 4l9jj 

Vj 3jL*_uoJI 1 J-jj—a (jL-ujVI SLjjv. ^JLc. i^OjuzZ V (jj-LaJI 0 JlA JLj 
(J-u1_LJ! J_*_j_u (jl-4j|j <- < 1 h^-^jus I jJ Lai tV*< )\ I 4jLo* Jjl>«j 


. L^J ft 1 ^>J L*->3 o' ^ jlf. Jp*j jl OjJL3]| 4 _<_ujL^_4 


cJilHitJ oL-bVI o' 4 _LAj_JI ^\ ^♦ 1 mj ^jJux. Laj 4_^j_*_c jbj La^ 





-^j-lUj i^\j (jj£ H . 4 ja- U < <1 CjLcj_cbj_a <j_a H_b 4_>Lli 

o' J^>*V JJLl oL-^yi o' o- 4 Cfc jT u o' JjL>o jj>.T 

o' jLlILcLj 0^1 LlA t 3'~Va j-aV' * L-oL>- La-g >4 4 L <>bU o'j M-baLs 
o -4 ^ ciJ^JL-uJ' 4 _ujL^4 ^1 j^yj La' (^jl^j o' 4jLl o- 4 t ojLjj 

l> J4j. d'j_<_u Jl>. ^ylc. 4_cl_^>J'j Jj. dll 3jl » I (it' j3j 3JljU]' 

(Jr1_j tj-jL O^ ^ " ^aJL*_a o^t <M LJ i/V*M o' o < (Ia-" Mill 

Ju9 «LuLcuj^' ^jJJ' jL-du' o^ 2 -*-^ o' p'~»' aLt'j oujLcuj^'-o^ jJajl 

4_b 'j.}L ' Jl>. 'jjiij ( jy IL>. 4_us'j-C Ij t^-%. U ^_AJlSj 

c Li_J 1 _j 'j_jJLLaj ^-Oe-tTa' fdcj ^_a_u_ujJ,'j a ,,,. 1 c-jj ui>JI ^JlC J_u ^jj 

Vj 4_^L CjjLus L^jlc-j-Uaj-a o' 4_<_u'jjJ' j_aI_Lq ( jj* j' jJ»1 aJJt 

. jlt^l 3.}Lau_u oL-ujV' 3Lp> ( _ r k. ^3-uaj j' J i^4l SLp- ^1 1 ^ 

«LuLjijV' 4^.j-ll' jLt-a_)l 4_UajL*-« ol L^'j ^ < <i n ^I o^J 

II Ci U ) Vl C-<—•^-J 4_Lc Qr\-U^fj)^ / mVI OtUjjjJlI,' ciJ'juT fuiCJl r ll^a 

O^-j (^pajLaLTtJL^ .ou'jlJLI oV d^jj3 ^^1' 4_3_jjjJ 1 Cj^Lt-aJ'j 4^^L*J' ^JLua 

q-ljv 1 Jl^ jJwT J | ^ 4 j ' ♦ " ^ ^ r* o^. Jl3j 4_L^t_uo Laj QA-cl U a' 

l_s'J uki o-^-*-J BjLcjj ^J-c l_3^' 

jl si4. LaiLuj (JT s ^jjtaij ^La' fuLuit LT i^. (j <1^ * a ^i*ra' 

«Lp*^Lt-oJ cil<- t - i -a l IaIlJI J^>- ^IjJ! t-jjLiajj (Jo^3U ^>.jJ' tillj o^ 

q y\\ ijJLLj jJ ' Lb 'j o' 1 , ‘ . 4j?eO>Lbj xuLull 4 A , ,.14 cbj^i , o' 


4jLj Vj' (-dl_LA olSLb . Loj^j 1_4^ ( jr *-«L>a' fuLull Ltxb'j 
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foJLszJI J$ku yj3 (n, 1,1 all I galuo 


4u_ujJla Lseulsljo-^k La£ 4_uLujjVi CjLtiiljjJI jl j_a ^jj^_uDL>JLl JJlc 
4_uL_ujVI 4x.j_Lll o_a lo_ti£ I jjl£. o' dJJj ^i1 /i i>%i t Bologna. LujJ^j 

0_a1j . ^ 4 ] 4_L$_a IqjS Jj-ujj Juil o_a Ijjiitjlj 4 _a_aL>JI Mill 

^Jlil 4 _jjjIuJ 1 (j-° 1-iJic. o-ujL-ujVI aLAj! jjfc cilljj ljuk I Jlc 

L$_j 3 c_j^LLaJI La LJLc 4_uLoijVI jIjJLI ^u1*j L$_j3 ^^JlL 
.ciJJj Jlju 4_ulaL>JI p^~L «lj s 

^ ^j-UI LkjLuj 4-uL.ajVI tiJUj j3l ( j-C Luk JL_uj }LjL_u JjlIj 
\ c. 4_aLa CjL-uLSL < jI ciJLuk CxjI^ 4jI J^iyi S LjiLLajj ^a- lLiT JI 

IIju^jj ljl JjlLuuI o^' IIj-ilfT 4_iikll o I L^Jjl 4_Co_<JI lIJJlj a \ ^jjjuil qI Jlla 
-^<IiL_a ciJJ 3 CjLuI jJuuj 4ul . ^^^jlaL^JI ^auJLauJ' 4^>.1jJ, 

. LaLa-> ^_u_uj ^_a I ^_tI/l_LA ^jj_Laj 4 jLuI o^LJj-^^JLa^ 
t Lt-LiuJ 3 j5Lla o_<_u 4jlaL>JI 4 «iLit1 3^-Alli MIa ciJ J-L * j3 

<_ «< 4_*_aL>JI CjIju^L>JJ 4_iJ /aJ 4-lLu^UI 4jlD! (jI Ju>o cJU J&j 

LfJljjl ^j)~ > <i a La I . JSS 4.ulaL>J1 3Ll>J 1 4JLi-4jj_laJj I 4 _jjvLJI o_a-CJjI^ Jj 
CjL_u'jJJI oj j| 1 1 Jl>. ( _ ;r Lc LjJljJlLa Jui3 4 _j_Ljj^LII 4jl 1I 4_tiLaJI 

^ \ Jlj J nil 11 j 4_j_Lu^LJI 4_*JJI «L3ju*_a c-.«j>>j)~ < »n CxjI^ 1 ♦j.U. <-d j <1,,, <VI 

4_iJJI lLUH] 4^^j»_a ejj Jlj JjJ mm!! tillj jl Jl£j . 1^ 

IVLlSI fiUllaJI cit-LS&j 3 JljJ u>JI 4 jjjLlII 4_<_oIjJlII ^_aLla 
L^-aJ.aj 4j^j, cJsjJ j! Juki Laj-lC. (j_Aj cillj Jlaj 4_ulaL>J1 4u_u1j jJU 

(Jj) 3 j^ (jJljul CjJJu>* Cjlj-jjuJI < 2>£- ^_uLa CjjLStUJ . 4 _*_aL>J I 

J-C. I4-<-uij J ^_^j1_j_>. p tAs ♦ ^ /jj />s 3j c_4Jj_ 3 ^Jl I^j-uLcJI (jl_J 

Lj_j JuLa 3 JljLuuVI ^J) 1 mi a ^jLj u^lj3 4_3 jjIoj L^jIj-cJj 4-ilII 

Ju3^ jj-aVI lL>Lo.1j LaI . La j) jukllllj L-xTtSLli ^j)"t < »i a i_lU 

£jj-£ (j-4 ^>*1 4 3 Mlltftlj 4_illl o' 4->-J J mi 3*1 A LLil^ 

aL>* LaI .Lu-j-tb-C (_ 7 _£ d U I" ■> aj 4SL1 mma Llj-a->. 4u_u1j jJI 

l^-L L3^3^. LaJl3j o4_3uu2J La^-^o^*^- 5 4-J3 L^-L' 

oLcj-tu 4uJLLaJl o' Lt_uDlj 4 jLT jl^c cjjL_u ^-tUrJi ^Lisji 

^ i>>m ^j±Lcu_> ciJUj oL^ La-Llj L^LjL^j 4-Uuj>UI 3a'o^ q^-a-LlTu La 
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1*1 j Vail pJLsdl 6 jib Lb 


L^_4Jl!LjLA Jl£>.J l_LuDjZLdl jJ ^yTo- 4 j! 

4_2_j_o_>JI 1 *< j (."> 4 _<_oIjjl1I ^_&I_La IjId (^jJI j-uuJ1 

Jl$Iu_u_a CjJl>. Jl3 La 1*h Ml ^jLj JiS j! tcUlAci <^_AJ l_Ajl^-ciUj 

.^j_iiLi 1 ^a< tij ^1 >^.\\ 3j<>.tLi Jjli-u llUj ^aJ ^a-lIaTlII 

t^-SjAz ^LjUall (j^uLuJ^I £)J lXIc. ^IjJI 4_us^L>.j 

^A_J_LjlL11 4_JLJ_lL 3 J-LUU IJ-A-^-<-u I ^ubl^-5 (^JJlII 1 Ij ^-A-ltJj ^ublJp-<-U-A 

. 4j?c_aLLaj 4~lLuAj&j 

(_2_}L_uJ^M c-tAjJLl jLt-ajI J-Lc. JuiiH ? a (j! dllj Juu miJ 

^jLSj 4 _*_aL>JI c_jU.j 3JljJl>. techniquescjLj-LSjj j < «j jJa 

CJLt.U-t-uJ-A ^LaI L>- 3-jLlAJ 3juL_uJI ^A-lIa-lII ^_&1_La ^lc. ^J\_uL_ujV! 

j* jLAJJ L^jL-uLu-u j U ; 11 JUAJ ijy £J 1 Us a! ->- n 1 r*- £ \ Cxjl^ ^a-JLaTlH 

jj) g lo ^1 j-aV1 4_jL^j CjJ| 4_lJL£L_}1jJ 1 ^ t L a Jl J|>k i^- 
ljl£b! C-LL^ 2lc.jA*X\ c-d&J! j a^LlaJI o? <>* f^jJ! <>1J . ^^11 c-uiJI 
4_jJLk-j)/l oLlaL>J! oJla ^ 1*1 E !JJ ^ I a^LkJ! o? VJ LuUf 
1 i * r *>*j \ j q fcs~ 4_cL_LaJI 4 _j_a-aI ^JaJj .j-ullC. ^_u-aL>J! (jLjl 

jj-A I Jl^v. 4_Ll13 4. j£ Cxjl^ !il tciJLli ^J-lS t_jLlSLII JU. <LlIc La t m 1 

3jLa ^j_A 3 JlC jI Cjl^_uoL?e_A ^lc, ^a^J^ jj-AJtjj 4-LLLaJI 

4_jJLLaJI ^yic ^ 1AJ (jl j-tIsL>JLl ^LujjVI LaTL^-a I jJ *3 jjJLa 4_u_oIj^ 

«UitJjLlJI J T ^ 0^“ ^4^^ 4 La Lula 

L^j-u^Ul) J-A^JI CjIaLlj (jlj t4jl^_u^l_5e_A (jr Ll <_j3Lj 

La I tiJJj JiclC jVI a t »l (J^>* 4 J!laI /?. 1 U>^ I ^j-A ^jlj 

CjL>-Jj-tfoJI 4 _lIt, d<jl^ Laj ^J- l la-> j-lv- > L1 a-4 ^ajJlaJI g ^ m ^jl£" Jl^ ^jIaJI 

^ L^JLaS - 3jjJ C-JlL L^JLlaIj J)U < Ojl CjLL^ CuJjlvI 

LajJj j-'j i 3 tl JLa^I 4_^L?e_)j j-Oj-C. ClJlAJI ^jj 3 tl ^j-A ^jLiJI eJixcsJil 
<L?cjLuj fuJi2l! ^LLxlII dll j 4 JLu-^x La 1. 4jLvj^Lj Thomas Aquinas. 

IfrAe. p ^ ^ 1^ <1^ 1 1 / iC 11 cuiU! 4 _ia_u a a ! L i" t \ i£" . t /r a a ^ i-v.^ 11 

<i aU (jLp.VI Lr^ Lai irf-ufl L^j aL>. Laj ^A^aLuaTJlj 
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pJLoJI j$ku yj3 px-JajJI g&luo jcp 


a .ILfl 4 L^J_u_uj>ij Juu^2j jISJuIj JjL lmj jjjL~ t 4 JjL%_« js - 

Jl-us ^LaeJLvVl jl 4_uajLtXI Ij» < nj 4ultaJI ( j ^ lf.-iiJI jul 

ili b u * . <L>.jJ 4 h &L tCal^ l-JiSk- 11 jl » Mil (j'}! 4_<_jIjJl!I (j\ tfhtl c_jjJL_uI 

(_ylc. ljJLtfX5cj j I I j_aJLuj j I ^ j I f .- ^Ls e Tu -u. ! . I j_A j£a ^ 

(j\ <7 13 11 t —jj \ i nL-J Luaj-JI jo^. 4uJLLaJI ^LaI j£a .(£jj>*I (JjL_ujj 4J5jat-U 
. LLp*l jj_aV! jAa-J Ju£l Laj_LC. j_Aj 1 U> A-v. 3jLLI , U A^J 

^jsz-a Lj Jl>- Ij-uju <Ca Jux. I L^j I La Ij ^^Ax. <LcL>J.I <CcCjAx.I (jl Laj 

j^Ijj jLi-A Lalj . 4_<_uljjJI ^_aI_Laj ^lLt JI 4 ♦ j 11^» 1 Ajkf. VjaJj jj_aVI 

L<_^1 1^ j_A l^SlUal ^ ^<3 * "j ^ ^.Lc. 3j^m g> ^4 -<a tl cj!jJL>J.I 

(_y]J £jJjj j-l<TuJ dl . 1 Laa Laical LfcjL*_<_ul (jAliical (J-aaia Luj_3a 

jl 4 _j_<_uIjJlJI c-cTl^JI C 1 <-jL£ Lt-i.uaj c-aSLII (^yjtala Ju£. Lx-ljj ju^l (jl 

Lg-Ajal JjJk: 4JU^. tllLak <Cal£ 4al cilli ^1 l_3_uAjj 4 4_jjlaL>JI CjIjj_ 3.II 
^u-aaoj <_jL£JI jAjIa jl C-aSLII (_ 7 juLj jaLLaJJ uL.iaj j_a 3 JaL_uVl 
(j_4 I <>s * \ 3 JljLcqVI jl 3 V J (jl (_y-i^> *J 3* tl CjJj . \ t-> 11 (JjLu-a (_^ 

( Jr 3ijj 4julaj jl jJ_l 3 1 gjlf, (j-tltTiJIj 1 ^3♦ 'v. Ij-a (JjvV 4-CL L It 3 Jl*J,I l_Ji£>L! 1 
(jl w *JjL>tl (j-Aj / 1 fi'if 1 .L Julj L^Jjjv. CjI j-uz Lcua 4 _*_aL>JI 4_JLLaJ! ^.L. 
J>j U3 i >nj . (jjj-aaL>JLI 3juL_uVI L^_xSjJ (jl Juu L^jlj_ifu ^1 4_JLLaJI ^ ♦ < nj 
jLjLa 4_iiLaJlj c_slllSLJI 4r 1,L (j^j . L j 3 (_pil 4^^L*JLI 4-aalj »3 i mI (_y^ ^jJjj 
jLl Lai. 4 _ul^L>JI jjJ.1 C_14 _aL 3^ <Cal^ 4-jJLIaj^l 4_c l iLI' jjj fj^suz jU 
(jL^ (_£j_j 1-4^-4-cj > LU c-JtSLU ^_<_uljJI jLllj^l 4_Lc (jA^ V o ) ja! 

3j-aaL>JLl ^L3]V 4_oa_ua ^ jLt^.1 ^yC. LLp^l (jjj-aal^JLl 3juL_uVI ( jr i3tJ 
JI (jlajJa (j-ujjJI 3 J Lc j I 4 -u-uLlH C.<- uv .j j mu I (_^Iua 4 >1,1 (j^ 

C-JlUI j L>3 j| 4 _j T Jlj>o dJj (_ylc. jLua ^Jj mmII ^JLc Jl>. . ( J_Jljl 1II 

(j-£a_*_J J—jjlj (j-saL>. jl£La (^^ic. jj 3 3j ^Jj mhII 3 JaL_uI ^-L-*ua jl^ 4 -Cj i L U 

jua jj< j Laj iCjL_ul£L!l ^Lt-ujv-1 4_l£ ^j_Ca <Cal^ (^JlII ^xlajJLl ji2. I 

La LvjLfu La ljL^ j_A CjLLLl13_a 3aIj^ jj-<-u ^-jj-tToTJI 4 _lL^C ^Lal jLu-uVl 
La (Jjvj jl 4 jJlC.Lxla Jl>.I 4a^ ^^ jJI Cu^jJI (_^ ^aLaI 4 «IUII 4 l^-v jL 
ijj^l jX\ 4_JJ jL LLp.1 ^jj-CiTJI 3j_aaL>JLl CxjI^ . I (3 < « A ^ ^ojCuTlII 4-lLaju 
(_^JI SjLu/VI 4 _a_^_aj ^ci^JJ ‘4_avL j_A j_aaL>J,l jLa_uV! liJLLA (jlSL^ 



1*1 jVail pJLsdl 6jJtlb 


4_l-L<^ju ^^Jv| 4 4_uLj 4_o*Lj £ya 4-»_ual j_aj ^-t.u->JI a I t A \~->■ a 

Ij_iL£ 4_j_LLaJI ^jt j ** 4_L£ cillj 4 j?c_l1j Lot . 4 o]Ij 4_p-Lj ^yc L^jI j /nttl 
La (jyj ila-jj-j SJuIdj <Ls}Lc La j^lC. (j_A t_ < 14 CjLajJLlII 

cLa jJI a r 1 . L11 t " \j ^ U Ju3j Lc I . p ^ I ^LaI jj Jlj La 

^_*_aL>JI ^.jJLjlIIJI 4 ♦ > hL> J-us ^j^La^ (jj )'(tin 4_i3 ^j^_uL_4jjVI ^ jJI 
. ^ ^l^_<_4jj^ aJ J&‘" i is >I a A, ,<1 a ^jl_4 4 ^_a1_La^ 
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J>»- Cr^- i&! (*^ 

j_^c. c^u, (pji ^IjLoji a^l 

(jjl^J Cjj^jU) jjfc l_^ . ^LjlII ( jy lc 4_<ia^_Lll 

<>_) 4_^^l_c ^Ll2j j! <?V.V1 L ys^j^ Harcourt Brown 
I JlA Jla ( rtrtj 4 ^JjlIIj 4 rtl ^ <<of. 

jj-C. t rth4-j J Ju5C_« ^JjL4J ^JljJI Aj 4jV V] L-a^jJLl 
UK _} J^t_j (jl Vjl . 4J 

juji^tlJI 4^j ^jJL. L^j j-uz2j IKLo science.«^J jlII» 
j-jj-Uj Jj-2j LK-^Lill ULK lil 

^JUil ^ I <- « ( ,,LuJ J-3CJ 4 4 KM 

BjLulII jjl Clt-L5&j L^>L>* 4 gKH 

(jj_*_«UuJI L^4 j2jj 4_lC j-cj t4 aj4.Sj t4_uisljj 

(jl L-OEJ LK 4_l3 p 1__S^LL>.| V Jo-lj JJ^_J 

J <<-Vl CjLu-ajLUI jIj-KLj L^sKLo ^Juus 

^JL»JI 4UK C.'S’e-UsZi 1 . 1 jL l l v V K-3t_4 4 _l3 

• J-i 3 - 33 J-^ cr^- 3-i>*ia jt (y« J^ Cy> 4JU. 
JjLuj 4_dJjKj 4 js!jJ CjUKJ 4_aLHjI ^JLjlII j^laj 

jj! Lc^-a jj_aVI ^JLjlII CjI Jj>-I 

2UKJ1 jt 3jUJ! cULK LUK ^ 
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\all pJLaJI 6jiblb 


j_42_$_j La CjIjLjlJI j| CjI aKII (JJL_La La->j ^ju . 4_ul 5j 4 4 JLl£Ji j-±£- 
^jLsjJI j ' "(jl CjIjLlC. lLILlA ^JjlI (JjJaj La^ ^j-oAl!l 4_JI 

. <U3Lsc_aj ^JL»JI tjfZ. 3Juju cilJ5 j_a Jiaj 1 ^Ktj Ij-u_aj La j-JIla Ijj > h3~ 

Erwin ^^ < << ^ _ 1 1 4 a < <»l !5Lu_ul L)I ^Jj llLI5 julj lJuj 

4 <>i ci^tj j_aj 1952 ^Lc 3 jjL o_^-u ^jlaj Sk> L)^ Panofsky 
. 4_t3l£’ 4_jJI i-<-A5 La 4_2t_i-o LaLa-J lLLjjJJ 
4i>i^'i Jj_3j > h^^jL ^Lj <Jj-3j 4_cu_aj 4jL3IJIj 

L)Lj j-la-*H]Ij aL-LlII <Llu JiiA i _ ;r 5 J T la-o 4j J^Lj_a I 600- I 300 4_U_U (jr\j La 4_jJjl 3 
^^JLc jl^ ^ jjv jj-Lj ^LuL La-a S^laJI lLUg 

1 ^ mi Mitj (jj-uaJlj c-jLVIj ^JL*JI j_uL*_a <jl > h^jjL ^Ij JujJj . a!j_<_u Jl>- 
L^jIj-j_L_j i j-C. 4_ALit_A Lclajv GxjI^ 3jJ_3JI lLUj (jLJ 4_ajLs C^jI£" 
pistil j-uLla cruj 1 $ ‘mj 4_Li5tlj (^jJI <_5 }LlLVI La£ < njJI ojj-3ii 
jjJsaJLl! ^^ ><< Aj <1 < cx-AJ 1 —La ^j_a ♦j_LoL>JI L^_tca£. t—iLVIj 

1 4_La^_JI j-u^lC. jL! C-jLVI^ (jj_Li]lj ^Jl3j JjLcJJIj 

. 4l<^>3 r AJ 4 3hV A Cx^J ^jJjLlA dLl^ L^jU 4jla 4 I* <<-"M (^jJl jL>J! 

^ * .* ^jjLpa ^LlajI j {j l^-^ySLt-o ^jj L ^Tj La^-4_L^JJI j-u^lJlS 

^jJ^Lj-a L)^ (J C^jI^ ^1 3^>-lJ-^LLI j ts*iC„ 4_jLj Jj9 j I ^ Cr^ 1 

J_j_ 3 w L . ..jtl jj 4_ajI^ CjjI^ 4j^£L3JI cjUdLUJIj 4_<jjIjjJI 

4-Lla-^-I' (jj_Li]l j-jjlaj n ‘Jj-3j La^ 4^aJL*JI ^-t-ul JlaIs .lLU5 

^j-A I <i4jLL L-tAJj .4 jL ^aJLkJI j-jjlaj 1 ^ r ntf*i t-iLVIj (jj-uaJI ^L^<-ol^ 
Lr'-lLLi]| jj-A I jJlLa ^)Ll 3JI ^1 4_jJ] C-«-AJ La 

JIj_La ( jr JLc ^ 4 (I r j (jL^ ^jLLaJI (^1 44 ^ rtl ^ <^>r. jwii (^JlII J, 

4_La_^_(Jt j aLv La) - , „jtl jj ♦ tl ^jLI 4 j^_»-^L*_a 0j] 4^^L_uI 

L^jI 5 4 ♦ J 1 U U ^LtJ (jLiil ^lj 51 \ 3hV A CjL» j-aVI 

Jj-SJI Lu I Mijtl V 4jt T ulaJI 4 -lLc. 4-iLaj ^LLu 

j_A (jL5j 4 ^aJL*JI 4_<_ojLa-a ^1 ^j-oLllI ^yuj I ^jLlaJI 
3^£La ^__)L>jL*j (jl ^-tc .^jJL*JI (jlju^j LtLLLlilII 4 »1 aL. Jjl 

!jJj ^aJjlII 4_La^_Lll j (jLJ 4 j^5LaJI 3l_pjl ^ 

(JLa ^_nJI cjLLdIjJ^VI ^ L)1 cr^l J1 ‘"“JJ 1 ,|<3> JLs La 
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tjgiLdlg uS-udl qxj >"»j \a ll foJLaJI 


CjL^jI Mi'tlj £)LuVI J^L>* (j-a U ^CJ 4Jjl_5e-o <jL> cillli Jlaj (jjljj 
<jl }LU j^tUlu-oj V-3 . ( _^lc ^j3~ < <ij V j~cl analogies CjMaUlU jl 
jj »L3 (jI jl L^JLjL^j LjIjuU (jt 4 _jj_Uj a < (JjJSj 

(_Uljii£.Vl U ♦ tiJjJsaj 4^>.jj ciUiij Jujj L^jIj ^jiaj «4 _i^Ijl».jjj^w 
^_ cj_JI jl 4_jj_la_Lll I Jl&Ij-cLj ^jjIjjS tiJLak (jl j_& Lafc 4_tlc. 

4_^LS LjjLlIcI (jj-2 LjjJwl t^Lc VI t <n Vj . 4~ < a- <^n Jj-3j jJI 

-^JjlJU . <il j-ljj Jl>. 1 ^~ra- ts~> (_UjL*j jl J^jJj ^tJI CjVUTlvVIj Jl&I j-Ull 
intellecual construct 4 jjSLs 4-u^j j-A-ojLh 1 L^b US jj<^~ll Ijla *Li) 
o\ C<-uj (j I JjL^j 3 t^i n 4 I i^x?m CjIjLl*JI {j-a 4_Cj_4J?c-o (J-ojJj 

^Lj j_U . U jJ^j 4_^j ajp L^l cj|jj_t^j JVj>- ^ 

jIj-jLj 1 is~> ^ic. JJJlJ JjUtJ Jl2j Jj t4- o - < -a jJaj 4_^_>.j Jjjv 

^jLj dll jj I JlA ^y-lc. JlJjJ Ju9 Jj V itilli 4 jUuJ U J I . .£>aljJLll U 

<L^j p ^ Jlj a'Uj U-a L&llj-<-u jl jl «a j4A11» jj <^\\ ^Aju 

tI JlA jlSVl .till j (JSLj ( jjjj OjvLj JlIaj Ul-3 £>SL1 j t^l4j3fcj^3j 

4^>.j ^j-uJlJ (jl iljl (JjJI (J^-j-ll tilli (jl t^m il L 4 JJ «bl Jj-oj US' 

a_!L> ji (t-jjS (nji^SLjUa) j-jSU jLUi^j jl (c_jjSLUIj) t_jj_La jLUIcj 
^1 Jiitlu-ol ^yJI (jSjj tilli JS 4 jI t U^_tc ^1 «4_U3l^w 

ijr ^ cll^LJI t^r\_*_j J-jUuj VI iJ7 _A> ^jl Ul ^ > . ojjt c^3 t4_L>.jJ jSSj oljil 

4_j I <_yU .JjUojJI tiUj > n") V . 41 nr, a ^JUs U_lSJj 4lbtj 
4_ l-lS^j {j a ‘s~> ^-jlluil t__Ljjj3 4_lAJ 0^jseJj I ^SU_5 U (jl - (JU* 
(^1 4_^_j_ 3 jU Jj_UI ^^1 (jjlj-J c-c-AJu LlA (j-oj . 4 _l1U-Lc j 4J4 jjSL^ 

c_jIjVIj ^jj-LlIlj ^Ull CjJl>. U ^ylc. UjjJlS 4_uUo 4 _j^_Uj 

4SUoUldj ^ Ju^. 4 jj_Uj JS ^jl jJ^T ^Ixjq^ OJ^ iS lj * 4^-^V-J-^ I 6054 _u_4j Juu 
J u V 4 _jU 4-lLc.j tCjjLseJ JI Cj Jl>. U j_u_o^j ijr U L^jjJloj 1 ^ I t _ ;r A 

^j-C. ^JLjlI I I I j 11 : ^ L& Uu 4_!uU t tiJ 1.L& (j^ Ij 

O-se-lII ^1 Jlw ^j-c JS jUo lilij ^ Mir. ^jUoJI oj-aJI <-jI jVIj ^jj-ulll 

^^^1 ^uIUIl (jyju-uj ^1 4jL*JI Lj Lafc (JaU <_jj S < ^1^4-^ 

\-A t_J^_lj J I 4 — JJ JJJ-S3 J I 4jJ Lu ^J-<_UJ Jl^JJ V 


IIS 





uj^all pJLsJI 6 jaI£ 


3_iL1xj a(_LS dUi jjl il tfj_LsL>. jjjjj 4-ijfci <_ T h 

^Jj aLa-jl j i II a£_luj_ 1I dULj L^J ^a-A?J S^lai. ' ^ > a«" 

l£ Ij J-SJ -(J-UJ Ml -a- a ^Jalj (J-1\ ^Laiaj^M jj-aas L^-ai Jjjejjj 4jclf. (jjjLars. 

t _ r 3 La-il^ Sj-SLs jj 1 -a" jt alt-»-a ^o-t-uj i _ r 3 (Jli-cjj V aa-akjL>ul o! ^ al«tl 

(jLi (jr^ ^ jir" i n~ 3JT fjls ji 3-SJdta 4<iga jasc-ij (_r^ '-^i a n->ii 

t _ 7 SLi_o£^jLl «U (JLi La atlaa>* jj-aluj LlA £ya . (jjaLall L^_l La 

"UiljJ (JLhi LaS-jaUUJ! (<u^J ^Ls .J_u£ JL3. ^1 aLllaLa. L^jLi tfjlSLii (—aLaasjj 
J~i a"_t 3^j_*J,l (jjs ,SJL*-a (j_jJ ^l Lilli ab ^jl La ( _ ? 3a a^yju jl La jjil (_y3 
(jf »(_, mi II dUi jJl*j V ^ylll class or classes LiiLc.j_a-a>JU jf ic.jju>Jtl ^ 
aLa_aasj_i V La (■ i _yuj a i i^i M joJL»Jl j»Lajjk! (jLj Jja j! a L^a^ Ijji (j_j£j 

ftJUJLa . JJLta t a > <a» at ate.LL_r^a 1 c^d aLa-uas y (Jj L$j1 ju aLaaLi 4 j^_A 


^r j Is~ij a ( _ r aSJI (Jj ^(jraSJI j»Lal ljLaL>. a 33a V-^jjljJ (JljJ LaSj-LlLc. atiaas^j 

C/LiJ aLLu 3 j9^Lc. -}Lx_il ^1 allajj jjSLai a>jl a"f. I Jaiataj abal a" atal £-uaya 
(j! ^-lLsIlluj La 9-^yuj L$j a a ,aw ' ajdae-a ^njLaaa^. (j-a-3 . aLa_a_ail ^iai 1 LiLa-a^S 
. ULi a\ j a A I L^L^ 3 *' al j i.’i i I V" > m ^ 

J1 i^iaWl (Jal*3 (jSLaa auLi i^lj-II Iic^j jci.1 (_,ILa abb (jj!>4 l?Ij LlA (jjs 

jj! Jlxj Lillij (Jj^ 3- ' cV 1 (jaa i—iljVlj (jjiail! (_yl^. Ij-la 

La^j-I JJti Jjlj dLukU -SajiJ^aa . UjU4w. ^3 jljJaLi jjlj-LmJ jjljLalll 
aLaaJLc.J aQ^L^ILa J-J-a^aj ( _ y SLm3jjLi L^J (_^l 1I ^tiill aL^a>.j £jl jjjs (j)jl^J 
.(aOiJI 

JL^aJI JlJ (jjl^J ajl£Lsl (_yi£. aj-Laill (j-a J^j-a aLUV SJjlata 
^Ijls-I ^ aiiiLaj jjjs Charles Singer jatlau jJjLi aU ju ^ jJI 

l ^£> jJLj (_^jJlj History of technology «Laj>.jJj)i l \~ill jait-daJ! p^tja 

JJ- 5 (Jj 3 " (®-a-“L>. aT_1 jaj ^ajtaoll J^a>JI Lilli jjLj (Jj iij^ aljas-l 3 1 n <■>■ 

jl ' «jl-«a~ i_kljll Lilli . ti -all La IjjLi^ .jaLHI j^iaj ^js aLJa^lll j aa£ 
J-a-aJJ 3jJ^ LaitSj Periodization .diljJLa ^1 ^jjLlII ' aj, „3~ 

. aL3a.^f jl I gj If. aLajLau oyi£ (j^. La Lai <i it 1~ V a 1 gl«->Li (jaaiL^aicJ 

(Jll>.jJ 11 (_>aajtj ^lta»iasl La (_ T 1^. Lill jS ojljj Jj-^i l£jL 3-1I 
^j-S J 4 L ii 1 ajl i"a-.Li quattrocento j-ai-c. ,jLLaL>J! (jj-2JI 5_a<s_<*>T 
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tjgiLdlg kSuwJI qxj >"»j \a ll pJLaJI 


£j\-£ L^_a}Lc.Jj 4_pl <n iVl 4cj_<JI La! .<_jLV!j a$1*]| j*jjLj 
f^ljLpu! 1 Cr ic JljJ nil j! 4_*Jl_i_a j_p ^j_a l_ 3JJ1I dJJj {J ^ !j_iLc. 

j-zz-j-uj LajJo-<-u (J pJl 4 _<uL>J! ^Lj <Jj)3y°> dll j jlaj j>j, U~ i njj . 4 j^LU! 
LS_j_cLj IjLla-a Lp^»c 4JLuL>Jl Cxjl^ jI! «-jir^JL! ^plll! jJL>JLl 

Mir. ^jLoJI (jj-SJI fuJ^I Jila Lfcjjlajj Lp. jJjJSLlII jcjjLJ 
1—^p_l! Lp.JdS La^"^pe_u_u 

^ jr lJI L p .jJj-LS lr J! JK nil {j-a 4_uj jl Ll_L ^ (jLajjJlj 

^p.jJjJSo iU<n (JSLs . dJLL (J_l3 CjjL_u ( jy 3J! CjLjjjiolj-j-aV! j <<of. 

JssLa-i! £-a ■ L ! ~ 4. j La-i]-jp- < tn ^!j La^-L^_i 1 Ji_j_a jL£Lj 1 J£j Jlj Jp. 

Jj-HJI 1 $ j ♦ mi ^j-a 4fl wii jJ! j-uajtJ! L^jI a i oj Lp.jJ 

(j\j «ui<LL^aJ! La_st£j L^j Sj 3~~ ^JL»_a jl L^j ^pLL «L ^ m 
jj_L_jj Lip.jJj-tSLJl JlIIIj JjJpJI (jrp 4 ^^Lc ^ La^L^ j! j-udL>JIj 

4_d}L_a I 3054-Lt-u Lj|j)j! <—J^-C. JU-d ^j! ^LLa^pe_u_u . L^j^_u_u_a 

0_lL£ (_p_I! 4 3 L / 11 4_3_L_La Jluu Jl>. ^1 1 Ai4-~ ^ 

^JLjlJI Jlpe-a ^ <<-~i ^ Vl Cy* LajLajj 4 _l3j ^.i! LAjjJlJ 

Ljj_Sj 4jj^Lp 1505^1 j^LJl! 70 La 3^p_*aJ! La! .4_3_pjJI 
(JLLjj! ^L^ul LaJ? Ci ag («it jj £j! djl£^ cLj^piail CjljLd^J! 

LLp* I 3j_tI(L_a 3jj_^a_j dU j ^aJ jJz j . 1 jj L"ij (_jjJl!I ^J! Lp.y^XrJI 

.iy a \ mi U o-^ 4i]L LLp.lj jLi(Jjj-L ' LLp.lj 

(Jl_a-5 1 \ j mi £—j-u2-s (j! <_jjJlI! ^L. ^ i <i! CjLcLu-^ CJalp. 3>-^uJI jj-a-S 
CjLcj / t !j j_jj_>JI j *1 ... A j ... A tlj 4 Mia^>Vl ^1 4p- < .i'iVl£~ t LgjJp. 

La^-^aJL*JI La! t4_pjmll CjLcLu^aJlj ^LpjJlj l^jl>J1 CjLcLu-sdj 4_p.L*Jl 

alchemy aL_a_pJI (JL>JI La^ ^^L_oV! <_j^Jl!1 ^jl>.! Jl3^-jp- < <» ^lj 

J^lj) < <i tlj ^Ij-U (j-A jy&j tCjLui^LjJlj tastorology.^a-jpe-uitj 
^Ojj Lj aLuJI cpJL^iJj 4_3_pjJ! ■ L ..>>!! CjVT^ c^l ■ 

^L^ l_jjJlJI ^jLj ^Lj^ dlli jp- ir i a L_a_uiajj . ^Lujj 4^-ljjJI 

J_3JJ! p p JL-u! o-tLaj ! jj-us ^p^L-u^/l ^JL*J1 ^ cp^uU^l jl^ 

JijjLJ! ^Lulj jJLulilj cppJl ^hjjuui! CjLla^.j Cj^L-^I jllj 
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1*1 jVail pJLsdl 6jiblb 


<—es ej 4jI Jj-oj L^-j-ae-uji L^-JI litj (jl JlJj-J dj^Lail 

^ ' “*■ J (jlj i 1 —LJV.J-J£C_JjLj ^jjC. CujJl>JI Jl 1c. 4_lC.>J_AJ (jl_A_AL) 
-L$jj_<_uJu2J La ^a-laLLa I ^a-J-ALIa ^^oaj jJa.ll I 3^LcJ 

£C_JjLj (jl 4_1J_3_J ysyj-uj 4_jil ^y-O^J La jjljj ^ ♦ JkJ JuV ^j_A L^JJ_A-U2J^ 

( J-UI—lILsVI ^_JjLj j_A LajI c_JjJlII L$i3jC (_^l CjLcLleaJlj <—SjeeJIj (jjidil 

LaLa_U_uI ^JlJJlC. C?/ Tt-J-l 1 ^J3 <_ < J1L-U |J djlj_}V ^J »-•*>< ^ I <_Jj_tileJIj ^A-il JlII 

C_JjJlJI (jjidJIj Ll>. jiI j^JjL (jLj Jj9 jl 4 Cl \~t -V A jjl i<~\ A j-A <_JjJLll 
£La_> CjjLoj OIjLeaj>JIj 4 _ajL_oJI ^a_aV l CjIjjjv 41 j is \'e jjfc La-»I 

♦ 4I<jJl>JI 4_ujJl 1I djLtia^JI 4 _ajjj w 4 j ^ ^ T\ j| ^J_l 3 tiJJjj 
(j^_A_jL<_uJI cjIj-Laj jt J!la-»j 4-tiA°) (jt j 4> jjl Lla 4_j_ii^2JL^ 

.4jJ^Lla 1450 4_U_U Jlaj ^jLaJJI ( j_a (jLjJa ^J^a ejjJLil C^jJlsw Sjuj3 

jLstHJIj ^Lse^Jl CjjLvj o!"DjLh jM-atJ La^-j^jc_u_u ^Ij JlSJ 

jJ-aIj^. Ll-la^. CxjI^ 4_u_jJLeaJI ejjj^Jlj jjjeeL^JIj g. lj <? miIIj I j 

ejjJLil 1 g 1~< a~ 4 a j kf. CjIjjj>J JJij JjL_jJJ jl£bVlj d^e_JI £j)jJ aI£ 3I 
C< » I "v JlaJ . 4ltJ Jeeil 4_ujjjVI ^jl <>>^.tl jj^L. ^J| <_J&Llai,l jlvT (_^ C-J_i!J 

-j^jluj J12 La^-^jjLiII (jy^ (jl 51 4 jLcLlu3J CjUcIIa J_aIjjlII (-dij 

SISLsc-aj 4j^j_toJI CjLscIuJ. 1 Jul5j ^1 (j-tiLj-A IJjl^ (j\_uj_iJI ^j| (jy^£- J-Al yuj 

<Sj£Jil\ (J^Lalll <»lU5 3jjj cjj^ U ^jSLIj ^jLc. 1 jul (jr b (jA_LSj-t!o]l 

(j^tTuil jIjT (~<ll-> ^ Mir. ^^u_aI^JI (j^_oil (jLjj c_jjJlII^ Jj-OiJI (j^-J 
(j\_j^.Lu-^JI ^jl (j_A ^Jlc, 4^Laj c_jjJlII 3Lo» 4_a5Ls ^jLaj 

4_l_La_1J! CjLa-<-u IjJLILaj Jl^ tiJI JljT Ijjl£^ ^_La t_ji_5e_<^Dlj (j^_ujJLll 

^jJI j-_l-l5L!1 ^_jVI 1^1 '3~j ' ' ,r (j-t<.^L<-uJI (jjJLl! ^->*1^^ JlLa^ . 4_jj3^-tfuJI 
. 1 MI^L>-A c_a JuxLj CjIJl^wVI CjIJlIjI- 4^.1 (jljLua ^ ^JL*JI 4_l*J 
clU jl^J I ^jJlJI ^>A 4^3 oljl^VI j 4-laJjlII jlS^Vl C^u^? 

c_jLIL^ J_c. (jj-^ mi I,I L^j 4 j < imj JI jlS^VI (_^Jl>^I (jLj (jjljJ i^lj 

^-L-g. j LevjJj-t5LJI ^JL*JI (jl LeejJjJSeJI 

Hi (JiLaj 4_cj_s (jy-A>j mass production «4 JLa->JLj ^LLi^/I » 4^j_» lj 

(j-A-A JLajlII 4-La ^l A iiUj£j 3^_e5" CjLcLu-^ ( jr ^ CjIjL^JlIj CjI j-eL]I ^Ij5 
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tjgiLdlg uSdwJI Qju >"»j \a ll foJLaJI 


. BjLseHJI JLLA J fc> /tij jISTuVI 4jL&J_AA {j_$Suu£Ui I 

jj_L3 j_xC. lLU li J% 4 ^aJLc. Uj_ir. 4_at_p3j Lp» ij-t^Tu (JjJlJ I ^-t4J 

Cj j, ^ lo (jl Jl£>JI tiili 4 Ij/^ i'v dulSL^ (jri (< ntl (_aVT Juj 

-Ojl J-i L^b L^"‘-r J >*-^ Lr^ ^ W L)J^J 0-^ LaajJ-£)£j ^ 

^ic J-a T lc' UJb Ll>.jJ jJSkTJ' q-a IjuJl>* Lij-ua Cjjj^I JlS 4_laJ-C SjJaj (jL^ 
-4 A n! <-^ a l_£J ^TlaT<J £) I £)5LaA ^H]|-4_fl_L£ jJI 4 j_Aj-AJ jl£juVl 4SU-4 

CjLjL<-ujv ^1 Jia-~ < mIj J^lSJlI! JjL^j (jy^c CjJlaIi£.I La jA2j 

. 4jt_i^j CjLcLu-sj Cj^T ^Lij Lfcjj JlJ CjVT jjV < h~j 

4 j t?j <?->- eLu^j tiJJj i£j-£ C&l tj' (jt^I (jjlj-J j-ujjJJ 

U <^> I £)J (jjlj-J tiJLIjJj tciJIjuT Cxa^j LaLaa lii!ji^! £)l jJ La£ 

4_j^}Lj jj-oLlII ij\ j ^jLtio i_La^ j_& La-iI Renaissance -«a >tl j. » 

.j-jJl^j (JJsl Lr lc 1 ^^sa-dLc 4_jj jl (jj a tsi a ( J-C JLx. U <^>i <bV 
cillj (jLjl C.t-4-i ( jr lJI (J1 a r.Vlj Cj!jl».V1 <jLj l£Uj ^ \ c. mm t hj j 

j*_jjLj j-?r < < a 1 ^ 1 *»■ «■■ ^_Ii_J i (J1 ^r.VI (jy-Aj -1550 4 i in BjJLfli! 

Bjl />i->J c_jjJlII t_jj_*iij 4i_u^>. Lijl-L l>. jJjJS^rJI 

. 4_tb SLpJl cla-4-»j l_ijJl1! (_ « a( iLa 4_L3j_tIuJl CjIjL^JLIj CjIjL>oVI 

Ca 3ju>. JL^cVl Cxjl^ L« Ij^Lj 4_j| ojIj-j ^JlII 

i^C. La jJlaj JlJj^ CjJl>> jl JlJJl>. ^j-C. SjIlaJI ciJJj ^jLjI 

SjJLlII tiJUj (Jj-3 Cj^L_u 4jj1 />i j v JoLaj^ t rtj<?U jjj-Lajj JjJuuj ^j_ul_iILsl 

lj_iiuLc jJI ^j-uLlII ^jLj tiili ^1 .^JL*JI ^j-o ^Laj 

4jIjL^_A Jjj-caJI CjLvLu t ^ I 1 U>-v. /fc>j 1 ljjl£^ Juu La-l2 

^vLLa ^_iij jjk La-»J 4_i^ 4 mm »1,1 i-Sjj-Ljj c_jjJlJ! 3Ljj>- c muLu 

l2j3>X>* CjIjjJ^LII (jl ciLu^Lj 41 a! t^> 3l_pJ| c_t_jJL_4jI 

^ J 1 "j-^j o-LaJI ciU5 C<l AT. Ju9 jl i^*i4VIj 4-4-ul j «.ill Jlj_a (jr ^ 

J) u tl i~, 1 La >LlU 4jI <S U . 4JLu2_». ^jj/LlII rtJbj 

4^.^-cLV! ^JLuv.^ 4%^J! cHjVT^ BjLjeJi! 4 ^jJulIII 

4_jjJlJI 4?LS:«,,.,,I La-^ (j^jLuaJI 4-C.L L uaj (jjL*J.I c—u-s^j JuJl>JI 4-C.L L uoj 

L^jl jl LjI diij ^ (jfj Ls ^Lii^ ^jj! j-j (>« 

^JLc. |j_U 1 a j r. Ij- u lj 4_lj>.j_aj Jj-aJI ^>5Laj i _ r ic LaLaj 3juJl>. 
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1*1 jVail pJLsdl 6jitlb 


' L*jj_<_uj LjjJl>* Vjj>o <jl jl hjjjl 3Ll>JI ^^.se-a 
7>j "i * 11 cijjj (jljl 42 LsIj I 4-4-5 jJLl I 3jLj^_>iJ I I ^lj - p I< »j 

j-AJ lLULLa OjJ^ 4 jM^ 4_jIj>^ 3jLaL>. dJ-Li SLpJl j 

. 4 jr 1 < <^ 11 3 jjA! £_a VI <_JjJl!I 3l_p- 

4jL^-£)jlj4 ^!j La^-l ajhf. ljj_Lajj ^LjL& LoJl2j J ^ mi ^jJ! (jljuJLl Lai 
4_jL^ ^ \ » tl (j-C. CjJl-sc-Tlj La JlIcj aUtl cAstjJlj ^i*-ll ^jlju-a 

cA Jl>. intellectual revolution 4 j^£-3 3jjj ^ JUL I ^Ai-a 4 j j<^3j 
j-jL-uJI 4jI Jl» j_a CjIJlj L^jLj JjS jl t j miT. ( j_u^L_uJI 4jL$j JlIc 

CjjISLjJ j ^-iLJLv. (JLa^. I 3jIL3JI tiJUj CjJ^ mi lil I 4_>.j ^ic. j 

Cr^I (JjLh 5 c * 4_3 jw^UI 3jHijl tillj (jbl 3 jj9Lul 1I (j_4 

j*4jLj» c j_a Jii>JLl 4_4jL>. ^ (^jJI ^£|jJI (jtj 4j^ AJi 

L^-La I 3 JuJl>» 4:9^LLajV ^^sL^e-a 3^IL*2J QLa 4 _lA I 

. 3_iJL5e_aj 3 JlJj_3 CjIjISAI jI 4_al_A> diljL>ul 
4 jLj Jj-3j 4jL3 <±jjJl>JI ^jJLII ^aIL>J.I ( j- c - <AjJl>J! ^jjlj-5 ^Lj jIj 

L^jljAaJ ^j| £>£-44 V CjLseltlaj j-L-u Cjj^Ls Ju9 

3jA j_j till JljT C ' \"( a*5 4 _j_5jJLII jJL-oJI 3j_j_a £)J VI 3_}j->JI 4_p*Lj fjfA 
. l_3_lA!I V ^a-SvJI e_-<_iL>. ^£i CjLfcUla 3j^ CxjI^ L^jLj jI j’LuVI 

jLtT^. Lj I ju>. LaLfc LuU. (j-uSLau Milt ^lAVI 3 j^j ^l oj^ ^jJIj 
3jl>-Ij 3j_l<Lus (^r\Jjju5e_a 4_j_L3l]l 3jL^JLlj ^j-AI 1 ^y°> ^ « ^^1 jJLAI 

J_L_U_1! ^LAJL I Jl>. ljjjL5e_a L^_ib j’LuVl I ^jl<~ c—dlail 

4_jLA Laj 4 /^I J^J-JI ^MIlj 4al JuLll^ 4_ujjLjjtj 4_al_A CjL>-L^ ^y-iij ^ylll 

.Aii 

L^lj-i-ajVlj J-LuVl 3 j-£j ( _y^ JlA ^Al JuJl>JI jLuJI I JlA 4JLu-^^ Lat 
^jljAll (JVLst-aAol 4jL^ A-La-t^Hll 4_3 jL3JJ 3jL^J,Ij 3j>jj>JI ^c. 

A il 4_3 _j_Ld (j\j J CxjI^ (_pJI 3j_La-ll ^aJL»JLl 4jAxlail 

^jJI ^Ll-/JI JJi oj) jAAV! Jl^c ^j^LlII 

^’LuJLj Ll<-uJ ^yjjtil LuIj p I ' <■! 3j^JLl ^LclAI 44 4j_?e_J 

LjLp. I j-l 3_3JI (jl£j ^>j-j- 44 4jLa-<-uj 4jLjlSLa[j 0.}jju>» JSJ cAl^ 4 I j_l3AII 
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tjgiLdlg kSuujJI Qju >"»j\a ll pJLsJI 


L^-Lu (j* ^j_4 L^jULlBj <? 3 A11 . 4_i!l £-LbtJ La 4 _lxlojli 

CjL-u dJJ5 JlLa Jj9j . {jjj-t-u^X\ ^Lu£.VI * ^ *^j_a Ja-ajJijlj <_j^laJt 

tiijLaj ^jlj j_lILj 1 31 L$j!J jLiU cjIMj 

<^jl1\ 4-0 U! p £ ~\ \ \ C j I 4-LC.LgTL>.VI ^L/, < .i j L*_lj L^jLu_£I ^£i 
4-C.LL^aJI Lj Jl>.j j miT. ( j_aLljl (jj-UI .j-J l>. 3jLC.Lu-a dul£ 

. i <i a <_3 >LLxI ^ylc. ^jojLlII ^LuVI 4_^_iLiiL 3^.3j Cjj-<-oj 

CjLcLu-^JI 1 3~ J}L>* ( j_a jjfeLtl J_aL*JI 3 j_aLLj lLU 3 ^yi! l_3_l3> 1 

3j_3j lLJLLA daLSLs . 3 j_}Ljj 4_uoUw L-ufclj_a Mil cLil^ ^Ull 4 jj JlJ! 
(jjJill L-uSJ! 4 jJ>^». ^ a> 1 »>>j L^_La ^L-lLs ^llLa c-aSLI! .il Ji£. I 

^-jJl_nJI jl j_aUI ^ f 3 <11 (^_£^_3_l*JI jjlTu-aJ Jl3Jj . j-ux£- ^j_u_}L<_uJI 

t_)Lst£.lj Ljt-Lgjv. aVj_& ^Lu ^ L\j jl 2Jj j^-Lj 

Lq-L-3 <Lj1 j U {^2> J_a_3tj ^o-AJl^>* 4_<-sd}L>*j p $ y\~a V £)£LJj ^^Loj 
f[2X\ ^ 4jUr. 4-a-t^ ^yl^. ^j U m L^jJj aesthetic values. 4 jJLo->* 

.4_3jlj_cj L^wLLj 34-£>* J-a jl 1^5 bt 4_£>- ^ o! 

^a-i «;!j-<-u~^--t-a^>JI (Jjl—LLa ^JL*J!j ^lLcJI U, 4j 1 i^lj Jl3]j 

- JL^JI cdn Uj ^1 c-^il J}U. ^j_a jt 4 -uLLlJI CjLu^JJlI Ji.b ciiii 
CjIJljj ^j-ajJ! j_a ijr J_c ^Ij_ULj j_Jlj^j CujLj 3 3111j ai»" U 4 i > m i (jl-3 
^poLa ^aJL»JI P)l L^jLa-<-u CjL*_aL>Jl ^uLllI ju ^Uuj! 

4_jjT 4jJt_uiaJ! ^jJLlII P)Jj 3Lu»JIj jlj_«_u! fj _a Juj-ll t 3 mi^J 4 iju (i 

jj_a «4_j_aJ-*J1 3 jj!l 1I)) U. > ^ i 4 jI ^1 lLU3 Juu (jjljp <*»n 

4_L uj 4_jjI jJ 'i mi^ II L^-aJii^uJ P)I CjLjL^ (jr\j 

The Origins of.« clu ju>JI Jj-t-ol)) jJL^pb aL>. * 1943 

3jjiLl!» Lr J-»-A 4_j_^ ^jJ! t-jLi^LII j_aj 1949 4_L^ ^ Modem Science 
.j . I J-a^. 1954 4 1 mi jjl t"> < Lfc^-tluJ J-a^-j <(4jai»tl 

4_uLL*J1 3jj!l1! £>£- 4jLi^ U ciU5 jiir" > mI A.R .Hall Jj-A 

i-iUj Jiia IjL-^jI t_ «> ^^LLa_usVl Jl>.I . 1800 - I 5004 < < « La 

. 4-a 1 JiitTu-oI ^LLajj ^l_L»_a L;r ic. ^_^_Lu Lo-lS ^ruLalLa 4 j P)jjjL3il 
^JLaJI j3l ^ ^33 dt^J l^Tl<-u 1 4jjUt_a jjfc JlLlS^Hj c_jLl^ (jl (jjlj-J JJ miJJ 


121 






1*1 jVail pJLsdl 6jitlb 


lJljj-Lj p jj 3~ ^_lc. (^j_La_u L_jL&j| Lj (jlj pj .c!l<jjl>JI j£LJI cjIjLu ^lc. 
3JlJ Jl_>. 3j 1_4 4 ^ Ml ^ / Af 4_<_u1j JlJ (jj) 4~^U 4 _l 3 L^JJ pj_*JI 3 j.U-Jl 

lJlJ^ jjj_U_u p^jl 3l i JlJ Jl>- J_L<L*J' Lill3 JJ->- j£Li]l JL^cJ p g M 

jj ♦ tl jLSLfll ^.lr. CLuJ^j p_)Jl3]I j< 3tl ^jl LI, „\ 4_uJl*JI BjjIlII dxJvLLsI 

J £ c Jl_Lq p j L f, (jLs Cr^* LAjt5^ £_LSi p2 LAj^5t3 £jj l_3_j£j ^ia-t-ujJI 

. Lajj^Io <t Juj 4_pe_u_uJs I 

Jl^>JI ^Jl 4 _j3Lj_L>uj JlJL^jILj jISjSLj I Jl>. Loejia jjljj (jl jJl-UJ 
jL.llC.Lj L^J 4 <i^4j 4_lLL*JI SjjIlII j_lL VI I JlA ^Ij 4_l3 _}j_^_uJ ^Ij (^JlII 

4jJllIsLu3 jjlj_j Jj-LsILlujj . 13l~ V a 4J pgag*4j pJL*JJ ^j-uLlII jj C-J L t Jv j 
J_o jSLjJj_JjSLI J_JJvVl 1 JlA 4_>J|jLa (JjJbo ^Jl Jl^JU JlLlSjIuJ 

jLLVI j_A 4 j a I ♦ II 3 jj* I I LloLloI JlLlSjIu oLiajjl (^JlII jLLdVI oI - ojLh 

j-3-j tp g > (i3*iI »1 a LI I Jj-3c. Jjl>u Jij^j 4J^LL j_a c 3 ,V,< 1 (^jJI 
jj-SLj <±.«-LSe-Jj 4-LluLu I JJ>K nid <JJJV 3 JlJ Jcv l1jLw^LL_l^1j CjIjLlC. ^ylc. 
juLIj (J_lS i^a 0 .L 9 (_^3il L^j'j jto 't) 4_3JLit_a cjIjLaJIj cjL>»^1 L <^>VI llUj 

3jJs I 4 ] jj£j 3 jujl>JI <-«lL «^VIj cjIjLaII jU Jja jl . L^j ^j^llll 

4_j_luLloV| oM *v Ml aII 4_3 JL_oJI Cj^ Ll Le T l!' Jjujcj La 4 j 5 cj>JI CjLjj ^L^VI 
LfcJ>j_<_uj ^lj L^j-JlL^J^J ^|j Lujjj^ Jlj^La . 4 j>»j 4jlLL^- 

cjIjj 1 n33j concepts of value . 1 ^»3 j ^.LuiVI 4_^_x^ Jjjv jISL^Lj 4_>j mi <a-jjlj-> 
j Jl-cu_5kj ^jSLuj-Jj^ jl£" LlA . 3^UI 4jj_l?c_j CjLLlxC.!j 4_uLc 
I JlJ Jl>- IjL_u_c J<3lt ( j_J 1 j La_4 ji^l JljL (^j^ jLu pJL*_c jj?c_j ^-Icj 

^ ^ I 4 pLIa_j 4J jlj qjj J jUmjLj 41 t^ll <^il 4 jLj Jja jl 

(JL<j (^jJI pjL*tl jl^j>JI jJl3j ^jJlI jl pju .oLL 4 j ^JL^ L^c. l_31zl%j 
4^Ijl>JIj j-lLLloVI l^jlr, c< jlr. ^_^JIj j-uj jL> < <jV 4j^l3ll jlSL^VI 

pjJI 4 JLL L^j? jLLkiL jl^Vl dlL *tjJal ^ IJ^ jJL: Vt Lot VI 

jJJ CLlvLJI j'" j J Ij-J c-lA j L^-JlL^j^j ^Ij LlA j-c . 4 -lLL. 4j I j_^a 

. LajIjj Jl^I j_a ^j^Lj pJj pJL»JI ^ 3jjj 4JL^ pJ 31 tpjjLlll 
j-*_j V (j-u jL^ ULL 4_jl j-Aj pLA (JIJ-lo ^L L_a 
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tjgiLdlg kSuudl qxj i"\* VaJI pJLsdl 


3jj!dt Cj! JujI (JJJlII 4-L3-L<J 1 3jj!dl ^j^LLs 

(jjGLJI ^Lc.1 <_j-3 J- T l^- T lj jAj&j^u JulC. <_j!jj>JI S^jJljI (jr JLi L&jj3t3 
^lj 4GL3 <-dJi (^fp! ojIj-j Uj . o-aj j “'f- jdbjJI 

ij I jl 4 jj-o jJI SjjJiil 4-31 (_y3jL& JiL^pj 4 _>JL*-o ^j-Laj 

4jgUH SjjiJI 4i>UcJT l<3_> Ijl>.Ij LuL>. jlju tilli 
. lSLul£LJ,lj cilia]! t^£> 4jLjjJajj Newton {_y *^jj cjL^I mh^I tiJJj J!l« J3j 
L^aj^Udj 4_j^JL*J! 3jjIlJI ^Lcl £)! ^3 (jjlj-JJ JlLi3jIu l£L) 

O-St-xJI ^_3 LaLdJ j- J -a-I L a ^ ^ U Ij) JlJ Jl>- ^j^ 3 <b> ^ I 


. 4jjL>oj L3 ^kJI 

j-uz-C. <jLj 4_Ij_3 JlLl3jIu Jlx^Laj (jl ^I^Jt 4_t^^Lx 

l_$3 -CuJjL>JI ^JLjlII j_u^lC 4jI JlJ jl jJI ^ylt-U-J ^JlC. j-U^lC. £)^J #tl 

-4jLaL>oI JJuuj 4-u<i^-lJ' ^^3 j^- 3JI lil L*£. Jg-b-uTu 

4_al_C. 4-4-<-tJ ^j-C. 4JijJr>* ^>-^s^>j-t^ 1 t\ SjjJLj dr 1 .bH ^jLj i—3[jTlC.V1 £-a 

L^-UJ J_J_lJ 3-ijL5C_a <--J 1 u o I cdLub Cxjl^ J_Aj Sell! JuT jLpJ 

4_^jl3 4_titJjlj 4 JL>.j_a 4jI ^JLc. j <<o«fl lLUj ^1 j, (!l-(jrlu-ujl JlII <—<-£> 3 

^jLj JJ_3_JJ ^ ^ * tl < cJJ j C-t-CfcJ 5d «>>^ <tl J_U2_£_ 1 > <■ < L 43 IJU 

ci-Uii JljJj ^ Ll>-jJjJSkTJIj ^JLjlII jtJjLj 4 !LjJl>JI j-u-uLaHJIj CjL^jVI 

L^-t-0 L« <r\ JjT JJ {jA \jl£ ^)Lj L_a_U-iaJJ . Jjuj 1_4^ 

IjIjl^I Mil ^Jjjjl j 4 <? Miltf llj ^JLilIIj c-ibVIj ^jj-uail JL?e_c 

jJ t<~i A tjA 2 )Jl<^ll.u.c tiJI Jul GjJu>. ^1 CjIj_uuJI *)[£ iZ>j-l<£la 

£j\ Ml ( mJJlI ^J^LLd j^-b-j L^JIj_Lc (_^Lc C^-?e-<.tiJ 1 CjIjLxj d J c3l^ 

. {j3 ^jj ^Lse-jjjjj CjjI£LjJj Jb-at 4_j-alxll 

^1 3JlJ Jl>- (jL> 4J^3 ijr 3 JlLj3^ILJ ^JojG ijr Lc. Jl£Jj (jjtj-J tb 

La^-^cJjbJLb . Jlj Jl>- ^j_a 4-ajJbo ^j-u-t-o I ^lc, 4-aJjGjj ^JjlII ^cjjIj 

(J_la_j IjJ /p ^ ... A A ^Ljj j_A ' a j4_uitjjJI ^jj^Lxa Lti 4_jLtL 

i in 4I1 jJl>. jL£L 3I 4_jlc Cj^jIjjj 4jI Jlus ^3 JljJl>. Jl>. LaJ^ 1 j <<-vv 4 jI JjlA 

J_3 - ^)^ 1 ^—j Ilil3 - C.<^e-ii I j ^ LaTcA VI 

<J-°^ mi m 3 13 j^»jb^_jJ JllLa I 4 JL>»jj 4 <11 j is\C, J I ji < ^ *”) 


125 




1*1 jVail pJLaJI 6jiblb 


jILa. a , ,,n\ pJL*JI p 4 a dij qm LlLl-uLbj 


. jujc>. jJkl!! 3 jLc.I £|ij 

j t^c, ^ ^lj Joan Gadol .Jj.iL>. £)Ijj>J l)^ "M 
LajT L&Lj^j (_pJI ojIjj j-^-» 4^»jJ LaJLit-o 1 -^jIj (jl£j ipJjtil jjlaj 


j. ts~i c, {^£i pJL*Jlj 4 _j_jI_<_u_jVI (jpo JjLp-c j-jjG (jJl_ul> 4 jI ^j3 

SjJlslLs 4jCjIjLu jj^tA ( j - o p^.jJI ^ylc. 4 jLj LlluI^ Cj I j jJL1l£ . a > >» ^ *> 11 
L$_A 4_t*aL>. 4 _u^Lj (j'j- uC u 1 ^ m (j-c £)JjLj (jI V! 4 <>>g*dl j-u^c. (jLl 
C «I 4 ) U£ t4_ulj 4_^j>- (j_x3 4jgUll eLcjJJIj 4_^>- (j-c 4 _uL_ojVI 4xJ_l!I jLu 
ol Jj-iLv 4 _L&jjLIlJI 4_p*i_Lll <Cc5fcjJtj Cj LulaLjjJI 

4_j_sLJLj 4j_u j^t jj J t^tci ) j-AJjlj Ju9 L^J-iL-aj 4_uLdVt 4-CjJJI jLu 
Cjjj_Lljj pJL*JI jse-& £)-? L^JiU LjUj rationally oriented culture 4_L}Llc 
Ja-oj SjUIj jSLaJI pJLc Jj*v nil ^ 4JL>. ^yic ^jL-ujVI Jlj^Lj J-x^a-jj 4 jj_l^u^s 
t^-ajJiLU ^o*jjJll (jLj Jj-iL*. *— J 'J dJjJ * 4_tb 4_Lal£LII 4_u1 Jiil x>l jj 9 
pLt2 4^>Jj^a ljj^3 jus Burckhardt CjjL^jjjj Michelet. 4 j 1 < m j a Jliu! 
4_j_>*Lj l y J 4 pjl*JI <jyjj 4_p*L jj-uaJlj 4_uLdVt CjL_Jj jJI (jyj JjjLajj 
. 1 jjiajj J-JJ CJLuli jLfcjjl La_a 4 _jjIj 

JjLUI jJI dJi-Jj.iL>. Jjaj 1_^-42^>U! cjUtjVl cjJlj! L^Jjs 4j| j_lc 
-5j^>-LILll CjLstjV! CjjLx-sa ♦ drC-> ^ ^ u^-* 4_j-i^-I^ 4 _l<-uj j I 3 jL_uj Ji jjv 

George JllLcl pJL*JI «-dJj Luaj t^-%. 


^jlajLju tillj *^jl» Jj-Zj-Lynn Thorndike .dLljujjj (jrdj Sarton 

JlS 4-uLt.uJ^l 4 c^_lII ^1 CjLatjVI ciJJj i—iLtj-a I c-ufcj JlaI^ . 
jl JU H j pJj 4 xjJlSJI CjLuIalj^JI j3l ^Lalal C*L^ 

jL^lal cillj Vju C «\ * c. Jj t L^jljLfujV £Juu2ls 

3jj > a a -ilj-Lat Oj-^ 4 _jjL_ A jj^I CjL_u 1 j jJI CxJLx J 3l°> . GLo-l 4 j^JLaJI 4x.^_lII 

4_3jLoJI pjl*JI cJJj cj jJ L^jJJ CjjJijj Greco Raman culture-2L3La 

(jl-Jj^Lv Jj-3j L^-iiJjl Jujjjj I jJ . L^jI j Jl>» 4jLc ,Vi 

£j-\ A. 1 j culjj j>c. (jiitUI (j-jj'siill (4^ <^tl ^ai*J! 

Vjlj «l<jiIjj (jJI uLso^l (j-Co-LJI (4^ >- 1 >jlj (j^-SjLxJ! 
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uSjulJI qxj >"»j \a ll foJLaJI 


lJjJL_uJI JIj^I ^j-c 1 q~‘°[ j* a ^yl^. .s 1-41^ VI (^y 3 

4j4 AI y-l^. Jl^Jj (y!iJ1-4_uL_ujVI 4£.^JJI (j^_j (jlajlju fLuu JjjLw j-33j 

CjL j-xJoLj^JI y_3 J- T l - ^ T iJ yliJI 4-L4-1*-}' 4£.jjJI <_j!.}VI 

(J *\ MiJ ^IdjLjLjJI dJUj £)| yJI * ‘d ' >> $ /11 ys^C ^Lil ^ j ♦ ii U11 

£ru£.j_<JI (j\j ^jl^jLauJI ^Lj MlL4 Jj-4j LaIj3 cj! j 4j<>> 31 I ju>Jj LuL>- 

(J-Uj p 'j* <_3^L>JI Ju^f fjL£. ylc <—jLt-saj| <jl£j Lse-tlslj 

(j-4 4_l^L*3_4I ^ Juj 4_jjL_u_jVI <Lc.^_lJI jJLLa-o ^y3 (-djljjb .^>->*VI 

(jy ~ i~i< \ c.^ 1 ^ j I f. l_4j^5e_A ^j-tTujj (4_t5Lu-<-uV^£Lt-u I) 4_u_tij jJ.1 CjLi-oljjJI 

Montaigne . (j-Cuj_4 . oj-u^c. y^ 4.L4 -UJI 4^jjlU yj jL*_4 

Jl 2_3 . 1 g j I r. 4_t^i_<lj dJjlj-Ia ^jjse_A y_4 Jj9Lj 4_ul^ujVt 4-C.jJJI jLkJj! 
^1*11 4_<_ulj.i y.3 Jl_lj Jl^>. <J£j 4j 3 < <nll yJtj ^JLilIIj 1 al , -VI yj| c-.«-A j 
LjL£ (j I •>,!! oU JjjLv £>1*3j .cjLuJ^IjjJ! j| 4j»j iUH 

y » ui y_4 yua Jl£ VI (_jbT 4_<_oljJ y3 4 _jjL_u_jVI fiLcjJJI jLt-saj| Ju£. y^llL4lb 
♦ CjL_uIj.} y_4 ciJJli yJI l_4j 4-uiii. a A, ..I4j ^jjLjj 

y-C- t,o3jyj>.Vl L_<jL>JI yl jl 4 j J^>-lj <—<jL>* 4jLl 4J ciJLKi 

. UII ^yll 4 _jjL_ujVI 4x.jJil J Mil 4_o_uj CjMx^ 
4_oL^ljVI 4_cj_<JI (jyj lLljj-j ^jJI jliaCJIj tiLLllII ^jl j^ljjlj 
4JL 4 -uj 4Ja^Lc j ^jJI jl>J! ^yil I ^l*J!j 

(^1-1 4 ^ (^1 ^4^-4 JuJl>o 4jj.»-<^> (jyic* J- 4 -^ ciJJj^ . 1 

jLu 3jljLuaJI j^J-4 JMloJ ^yll 1 4^J» l II CjLuLtJljVl 

jjLst-4 I 4^ ^ ^)JLpJ'j c_xj|^>. £y£. j ^ «tl «dll JuT^Lail 

Jj_i3 L4 ^-^JLjlIIj 4_uL^jVI 4x.jJjl 4ci^t_JI c_s!j_}|j ^L ^ laVI 

J ^ L4-A>liLa . l_A_4 I 0 ^ (j|£ jTl(TuJ (j^_4l_A £j\ > 

4-L4i^ Mlfllll ^^Li- 4 ^jlj <—AjL>- (J .4 4^>JI 4^JJlII 4JLu_oJ Jjfc J2 jl]| ^yic. 
4_Cj—Lll (j \.j 3Jljvj jl ^L<-u-jI ciJI_LA (jL^ I v> ivT ^j-4 ^Lusl 4_j^ 

tiJ_Lj jj j C Atl ^y^tl4 ciUi JTL4-U l_4-il^ cdl JuT a 1*JI 4-uLt.ujVI 

4_uLljjjVI 4_cjJJ! ^djLjlIII 3^SLa(j^_uL>JI 
4j I yJI 1 ^j_4 ^j-oL<-ujvI 4j?e_pj * ** \j Q ^ 
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1*1 jVail pJLsdl 6jitlb 


jL- p a £)_a I <J£ < < o La CjLjUJIj i^-UI JljJl>o 4_c^a 

£)} J_A J->*T (jy-JLA-41 C_S^Ll>.Vlj (jLdjVt <L >»^ 4 ^IL^J fjJ JlUI 

JuJL>*J L-kj gl I rij (jl^ JL>-Vl 4_<_UjJU (^jJI O - S E -l Jl ^jIjlJL L-Sj-Ls 4_uajL*_xa 
Iff < »A *t gt U>~ ~t-"\ ^j| 4_ajl_b J£ (jr^- ^ ^ ^ (^ IIj J£J 4_<_ulj jJI jJJLv 

4-j^ Mi «tI 4 tjjtMlj l_xjL>- 4_c*.jL>JI 4 ♦ jttMl (jJLufc C-u\£ 

^ -vjLkJl ^JL*JI 4 _o_jJL>. t ^ >^,C ^JLc 1<»^ > a ^L^TlaVI jJ»»I *__<_)Lv 

t jJLc jJs <jL£ Lx_ 4 1 jjkj ^JLjlIIj 4»j«Utl jjfcj 

, 4 j n4 _j_Lj_} jlSLsI 4-t^g.UI j, is^r, JjLoJI (jr ^ La-#-> 

JuJl>o ^ ♦ > »j-d jUtlj CjLuL_ujVI ^1-clLuIi 0_5 c_l!1 J_j-o 

L^_£Jj 4 jl>.VI 4HjjlJL3 (j-4 4-a- g '< aj 4lbtJ 

L3 .A1j.j-JJL*JI ^ ( _ jr Lc. Lj_AJl_x^Lj jjJjSuTu-c l_3JLA> 1 ' 11 

4jI Jj.iL>. Cj Ij LlA (j-4j . 4_c Jl2j ^ jr ic. J_*_*jj j_>.VI I_4 _AJl>.| (j-AJfcJ Lc LlILc 
T *' A J CjLc j-uaj_a Jlj J_>o ^yUi J*ju 4_uL_ujVI CjL_uIj jJI GxjI^ UL 

^J^bclUli JS 4 jjLS- 4 JMiw ^j_a L^js&jLu 4-c^L<_o CjLu] ^Jl L^_l*_<_uJ 
. L^sJlSjj ^jJjlII o JlA jjjlaj <-iLl» Vj <~*i *c. L^jl^ 4-ta-uJaJI ^jJLaJI ,j\ Jlj-o 

. 1 ^ ^ < 4jL»JI eiJI JljT 4_ulj_lL 2JI ^jlxJ I j^llo ciJJj Jli-a 

JUJL^] ^1 (jlj-J-JS C^U Cy, ^\ Jl& 0? Jj^U- IjJ 

0-1 1 ^ iSi^ JLS <tibcj Oilc,jjisjjs 


(J-Lc. L&J-^ti (_y3 JiL«j iuLiiV! ic.j_Lll jUul ^hf.l La! 

1 fa J 1 . " ~ ' I 4 _LoJl>J 1 d n , ,.\n j J ♦ Mi'iS’ <Lul Ml iVI OL-uljjdl <Ll 4 -&I 

4-<jiljjJ! ( _ T Jtlo jjLi JjjLv (Jj-Sjj . (jLoVI S^JJL-O t_ajg"mi"t oLjiIjJ 

( _yi£,-o!jl^jj p ^■ •• ij ( _ J ic.j- t jLuLjij'ifI (J^£. jl21s . LjJa L>.ljj j-»3! cJJj 

4jiil->Jlj 4_iieJjLlI! ^ ljj| (O-Aljj il *(jL-ojV! 3 <jjU i- ,Tr jtl 

jl 4_j|jJI <Ld_j_^>Jl_i (-_Sj-*_i Lo ‘ k ^yjl L^J^Ls- (j-o l^*in 3jLiJL>. t^ m 
( j^. cr oj 4 j^ M i jt l 4 i^l-^rli-ljJI u_j^^ 

3jljJlj>. 3jJij I os jl-jJLI Ijuk u>* 111 

oJK JLflia . alj_ui JLa- ( _ r JLc. j-iitlltlj 3 Ll»JIj £jLuijVLi p~ j_' JjJ> ^^_Lsj 
<>» aLj-iVl ^4 jJilJ! lilo jil ^jVl <Lo>j Ltfu-<a 
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kSuwJI Oju >"ij \a ll foJLaJI 


^ \ C. ^jLstc! ^Ha ciUjj9 La^ . 4_j_alJj_} 3j_taj 3jLaL>. 3 jJsG 

j., dj Jl 4 (jJ! Ji 4a£ i ja I jj i i ^ j_u_3ljJI c__<_jJL_u Ij 4 jKj i uMfLil CjL illi 4 j a AI 
4_4jJl 3JI Lajj 4-U.iVlj 4 jjjl1II j_uLjl 1]I j J-u^Ls Jl>. 4_aLsl <jt\IL».LjJI ^Lal 
j_3j La^-tiJjIjZb Jl 3J . ciJJj Juu Cj^Lv. ^Ull jj tl L^jI j-Jaj 

£)l 4 _jJ! ^ a Uj La Jjsl £)lj 0 Jl^C. ^ 3 d jLt?e-a (jisLaa lajp 3 a-(Jj^L>. 

. JljJljv (j_a 4 _jI JiTj <ObLoJ aLpJj JllulII ^u^LU ciJJj 3j_u_u 3jLcd ^Jl ^ » < <ij 
l_4^-t-jlj-X-£3 (jylc (j-«J U^? 

J£J 4_t^Lila Periodization cjIjG_3 ^_jjLlII ojju.ua ^jluia j Lr i^. IjUr. 
Cjl^_ILb t 3 J •/ .^>3 < ,1 j V p j > >. 3311 till 3 jjl 31 t l_4J 4_uoL>JI L^jI a < a L^ia 

J <3V4l La ojj£ OJ^3 (jl jl tJsajLfcj JLc (jr\j 4 _l >.jaj gj Juj 1 3j '/ i^T) jcJjLjJI 

^,-ufcjJI j ^IjJI oJll^Lc jAj clljljlu ^Ij JlII 3jlt£ jA 

^ylll 3jILa]l Greco Roman-. 4_a->jGJI 4_uLajjJI-4_uG^_JI 3 jH3JLj JlUIa 
C_i J> , u y 1 ^ <V ciUjj 1 4_3 jL_o]I jcjjLill CjIjIlS JSJ 4_}Lj_4J CxjI^ 

. 1 ^ 3 3 j, „ 3jjLu CxjI£ 4_^Ui ]|j 4jjL-£2j>JI CjIjL>ijVI 4_a-4 

^ ♦ i nj 4 > .13\ jjfc 4 _gLl (^jJI Jl^jlII ciJjljJb ^lj cdJj^j 

a U>, ..j) a OjjjS JL3 till 44 jIjL>«jIj (jr J-AjJI j Jjse-a 3 jLtIL_ul 

1 4 «**< null *d ^ U I QjJI JJ) tl Ojj£ tilijii j_2j 

, .m JjjL>« jjl ^-J-C »ci^ (J -4 w 1 A ^pj| CjIjL>oVI ^aJljLa 

^c_JjLjJI CjIjIlS ^j i ii 3*1 Oj-u2>\j jAJ tiJjlj»jJ ^^?a j\j ^Jj) 334 

CjLILjjlIII JjJl>u ^1 L^jIjj ja (jy* < a 3 j£ua 4ijL^_a cGl^ \aj\ 

L^-i-Lc JJ mi3 4 U 3' ^Jt>\ Lai . «G^L3 jj (jL-ujVl jcjjlj 4_al_^JI 4_GtJjLlJI 
4_ul ^aJ 4_al_^JI 4_tiejjllll CjI 3U» Ul tillj ^jl (jr ^ JL>JJ I JJt ^ JjiLv 
Lxalj ^ C-.t^y JAJ J-jL>Jl (jA £)L_ujy! 4j1ojjaa jl 

L^_a Jl_3jj 4_uL_oj'^I jjlaj Jujaj>o LajLiI£,Ij 4 t n 3\ jc-Jjij 4_Lal^ 

^a_J /■ U1 U \Vlj i 3 I 4-311 4JL».^_a ^1 aLalllj 4 L .>> Atl 4JL».^_a j a 

. 4 ", *) r 3_iLftIi_<_ulj JuJbJt Jl_>Js I $.Lo»j t cGJIj 4_L>-^_a ^Jl 

L^jIj jl>- ^ the notion of renaissance «4 >U» 3 j£a ^jL Jj^L^ JjGj 

^-Galll 4 _<_u!j Jlj fj\ a3^Uj (^aIL>.LA 1 j-^L>. 4aLl<iJ-4_GtJjLl]l 4_p-l_Lll ^j-a-Cxjl^ 
^J) U n Cxjl^ 4_tia^_Lll 3^£Ls (j I t4_t^ 3LpJl c-<jIjj>. I jILstjj 
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1*1 jVail pJLsdl 6jitlb 


4jL^ j^jusLU U, il * moral. 4 j3i-v. jjv I Jlc. 

. j_uaL>J' I j *> q Aj LI ^Jlc. Ij A Aj jji ^jojLlILj 

(J i 3~ > nU SLpJI 4-lIc, j^Sllm li 4 _aLc._} J< nil 5j-u^L>Jt 3Ll>J' CjjI^ LI 
£-l^-JJ 4_i.ua LI I Lg_>jL>o £j_ua (jr^- LfSljufcl L$J ^xmjJ * * 1 A V (j_uLi!l £)p3 

CjLjL£J! (jlj Jj^U. CjIj tillji^ . LgJLuL^o ^J ^ ♦ < <n 1 UU-v. l^nr, I tuu^j 

^jJI 4_ujJlI! 1 4-uL<-ujV 1 4-C.jJJI JL>-j 1 l^>,,, 4_l3^L^»V1 

CjUsLUj 3Ll_->JI 4_uoL>. 3jlaj tjjQ 4-J^-p-J 3jjSj Ua*j I J> <T< Mil JlS 4_jJI 
3l— l_->J' h aj 4^L3lll lLsL^jI j-jilll £)l 3j ill tiUj .(jLuiJ^M 

LqjJ L#A*-u3j L^jJuJu j I Lo 3jLua_>. ^UjjI Bj-^LLi till j£j 0 .7,j»n c_xjJL_uI j 
4 _l>.jjj 4_lS^>.I JIa i <i* <>» j I Ja*I jJl (j_A 4 juLj ^a-l9 3mi ( yc. L * - l a- > »^-laj 

4^L3j 4-lIc.j LAjI jia I c_4^Lftjj ^Jl*u£ . 4_<_u_3j 4_1aL£’ 

^-3 J-cLoHj J_aIjjl! j-ALla-A L * . l a- > » LajJ ^yic La 

4_Lj_ua_>. CxjI^j . LajLs Spirituel Lo*jj Ij^laj (j-uSLauj 431 j 

^Luj^LI jll»-h-u /ajJlaJI 3l^Lt>3 ^jLj n! /»«^.l ^LlII _} 1 _<_u 3^t3 < 11 

ellti ^jj/LLII ^1 33r.l Jl3Jj . Jj-usVl 4jJljla jlj-jJj 4JL^LUI 4Hjlj_lL> 
^j^jjLcujVI 3l_iIjVIj alj«>.3tl ^j cJiiJ j 3jl>*j ^Lj^ 

4_jI jTj j i ii^l ^ II CjIjJJI (^i ^j_A ij-<-t-uj ljL»-tTu 

4_j_sL^_a C.<-AJ jl ^jL-ujVl j^ j_A ^j| 4_jLti/ jj_A La jL^Lalujilj 

4JjJLA 4 iftl J-UZLC. L^J ^-J-A-S ^Ilil (jj_L3il £)! ^j-A 

CjI^-j (j_A 1 ^ A a j a j 4 _uL_uj'^I 4x.^JJI ^JI-La Jl^i 4j1 Jl_j 4_^a L>.j-j»uSLl L 

La^_laj L^dL>. LuLLd ^)j_L3JI llUj <-j1 , nV^l t(^_Aji^VI 

4_3j^_kJ' L)^ j Jl3j 4jIjTj culJ ljI2j 3 4_lCj J »>* A < 

CjLstjVL^ . 4 t^\ /^-v. Ci-Lla-> ^aj 4_j^ C^IbtJj Cjl^pJI cIxJjLlj 
jJLLa_A ^ cill jij Lajj ^ Donatello jJLuDjjj Burnelleschi u mmIL^j 
^ j 1 -■ 1 A tl / Atl j_tA3 jj^tA CjJ| ^ •*'••*' ^jji-AL>JI Q^-3JI 

^ L y^\ LaI . 4j1_ujMjj (JJ.3J! till j cjLo^Ac ^ Florentine art 

Cj^LjJulj jl CjIj-Ju (j -a 1 Jl>. Laj JljJl>. ^j-A 4 _jSLj_<_u^LSLII 3jLajl 1! 
i _ =r IliI 3 jI T l. 1 1 4_3jj_LaJI 1 JufcLoi ^Ltiajl L^jL^ ^a-<jjj- 1I jl CxJtlll JLa£. I 
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tjgiLdlg uS-udl qxj >"»j\a ll plaJI 


u \ c. IjJL^c cjI^j gj <1! j JL>-j Lgj JjLu 

. ju jcv jl_L>l {JT £i 1 (f< r 1 j»L^jLp.1 

4x.jjJ!j Cry? 4-^La Cul£ ^ylll 4^^L*U 4_Ap*jJ ^y-A-i-ul ol Jj-iL». l£>*J 
<—)l jVlj ^J)U!| L_jLl^I ^ jJI Cyuj 4^>. £)_A 4 ?tl 4_uL_ujVl 

Leon Llc o - u L q^_jJ Ig ^!^ ^pJ! JL^cVI ^ J I a T u ^£jC >~I 4^>. ( j- A 

the 4_j}Li!l 4 j^<^m!1 l£->Lj_a 0-^ ^Lj^ J}L». CyCa .Battista Alberti 

t^lSLU julJI 4 _u-oL>. c-jL-sI ^jJ! jjIalJI j-lUj (jl LoSLaj three visual arts 
tillji^ . BjLajlJIj 4_<_uJu 4]I jl C^stlll jl ^a-<-ujJI o\j^A till j a!j_<_u 

4_aLc, 4jjJaj 3 jjL ^1 j-oV! 4 jL$j ^£i Col JlS tilij 4 jLjL<£ £)! 

4 tj iUtl 4_<_ulj_i C-<-3J $11 <J Juj (j <n i <>G ^t ijr A tlol 4» > nL>fl 

^_<-ujJI LL£ t 3tJj ^Ha ^l^_i * 4-uIaLj 4_<_uIj J 4 _j_u^j?cILII £_jL9ijJIj 4-lLulI! 
dLpJl {jjCa-x j Ij->-!j (^jJI I ^-jLlU! ( jy lc. 4_p ^_uj I4354_L_aj 

^yjLau ^j-lII j i^c. ^jl VI .fujJLH cj! j^]\ ^ 0-* 

4_ul£Hl jbuV! Cj! 3 ^LufuVI ^-<-uj 4 JjJL l_A^-(_pkj 4 _aI_A 4JLiajLA 

La-jUs 4_jLa 41/>!♦ 11 tilij (Jjv La I . (j-yj! ^jjJlaj ^Umi 4_u^HII 

^j-SLaj visual geometryj < fl jJL^JI» Ly Jt> 3juJl>. 4_<^jl1a ^ 

*4 _Ll 3 ^i Vitruvius Jjl^ . 4 _jjlj_lLJI ^1 , M-vVl ^ ;r Lc 1^3j«U3 

aural u ♦ 4 m II ^cLLLUj 4_t^L>JI Proportions u ««< ? H ^j-Jl ^jC 

jlU . architecturej L^-t-1' L:r $ 4 _jj_u-ij JlSLj»l ^1 harmony 
^ic. 4 »jjUtl CjI Jl>.! 1 3j 4J LoLIaj tiJllA ^jLj Jjj9 Jl^Tu til!3 

1 c - JtajL5t ^ U^! L^jL1c£. 4 JUf. (^1 CjJlscj La )j\ 4a^ iSj-* 

^IjicVI 4 JLajw 1-v- jCCs tillj .l£>-^' 4ji of, 

il Ji£.Vl 4JU^v L^jI J L 4] t_jj_Laj dt-LS&j 1 ^ a; Cj! j-i-gpV! fUiLu 

4 i ^jJ! jJL>J! ^cluJ! tilli 1 jJ. qJuj ^jjj-liLLll j-u .ij ^ii! 

t-^uJJ! Jl_j Jlj>- (j_A jj_L_j Cj! ja<oV! aILj ^LTlaTla 1 4jt_ulai! 

. the proportional design Cj! jLaaJ !j ^LlI! L^cv j^j ^^Hl! 4ilL>l! 

^^jSLI! ^LLall! tilij Cj! a 1 M jl^l 4 tS*t£ 'l I! J, <^>r. JjjL>. 

cJl^ ^cJ! d jt-s\! LSj^LlJH aLp-! 4_J_ax. (j!^ ^J-aLJuJ! 

l-<jL>. 4_jLlaj L^j! j 4 JMjtMl (J-aI^ ^J^l^c. ^aHaJ 
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i*ij\ill p.l.g . 11 6 jaI£ 




j i ■'<1 ^jla- a4_lSj_^_l3LLiXI u < n^U 4 jI Cj ij 

3_ijLSLU jLjuVI ^ diLoiljjj o^LiJLao ,j-a 4 jlj 3 La 4 <>igill 

j LiUjJ a. \ a"11^ jj li"11 ( (j|^>. j^-d j-cuLus 

^pJI 1^1 3 tl 3_jL»JI (_^3 I < a '>> <La-jLs 4_JI_ad>. 3jiij tiJLijli Cajl£ Jails 
aULLjJI (JLa£.VI ( _ r 3 Lajjalj L&jji (jaialj SjJoj (j-&J ijal*JI L$S Jl^jj-uJ 
i"mU3"hiI JS-Jj.iL>. (J^23 La£-4aJ^ a ic. (Jj-iS . ( _ y Al^!j jJjUjaj Lil I g3l->. 


4 a I~i ->J.I 4-3Lal a" ad j_&LLi yis La£ 4«jjt-dt ( _ y xiaLjjJI jj) i,-Vitl j-a^La 
jf diLil! jai^. jf anatomy ^jjailll jf optics ^ adJj (jl£ al y-u 

4_jjfcj-a 4 j clijl JLlIj . K-uKjUj jl LisljJL»JI jl jai^. 

(_PaL>. jjJjLil J£ ^yjs (^jJI £aJjJ,I j»L_ujJI 4j$JJ £jLJI U^-^' 

i ad'j-l.l 4aad . n-rd 4 j ^fji Lala-a LaLali Lkjjjlaj (j-l^-id i~i yic. (j-o-J-a^-J L^J 

Lfcj-auaij jj! JjIjcjj 4_uaL>. 3jJij 4«j iUtl j-Ia-b jjl (^1 4_j_LaJ1 aGjJijj 
1 j ...at d «j ,Utl ^3 LaLfc LuU. jJdjtj /aJ lLLIj 4jjJaj . JlJjJs ( _ T lc. 


necessity 3jjj_daJI ji^mStl i_LL>- jjkj 


4 3j3-rj La-jar LaU,l j»U,VI J I 4 «j .Utl 43j_*ja ^ I (Jj j i n La 4j|j 4_djlj 

4<jjUll jaSL^j (_^jJI Sjjy-daJI Ija-a UjLj£.Li Uji-I (^a-a 
d j a . a_a 4jLxjij 43LL£ UjL>.j jl-J adLr La^-t—. Lfcj-auLi 

,j^. i-i -a- i tl |J-^ j! I ^ j ->•y-a-i aLj^iVl ^j t n~ I JLc.ljjJI i 3 mi^ 

. I j3j ill Jls-VI jLao-a J-ill 

4«j iUtl ^3 311 iju-a ' j j-yj V~.,.. i jj| (j^-a-i (_yidl 3jx,L3Jlj 

^ojSLal L$ji jLauiLi proportional correlation# 4-j_Aaoill 4l^L*J!» 3j^.La 
i_^jJI mathematical determination of the form JSLiiljjjlaLjjJl jujdtlll icua 

J-3-«JI jjLi ijjj I JljJ. 1 till j c_a >.j a j4 . 4 .>< ^ ill j jjLil 3jLaJ«Jlj C.<Jt-Lllj 
3-LC.L3J! (Ja>.V IjLa-lj Ijl Lil^ _jl La£ L»-a jj^LaJU 

(j! y/t tlLlj ,j^a jj^Vl . LfcjLn-Jlj 4 -jjjJU aLi-iiVl i- .mi i 3l"iae3 

p f n-rjl 4 rj .U| _-_tl aGj-LaJ ( _ T lc. Lt-uL-ui -LaaAJ 7^-.'^ mi"11j l£Lul£LtX1 4jldt_li 
Formative 3j^.^ilI ji«4.31 L>JI 4<jjt-ilLa».4jlja>.| j_lLL33j 4ja^ljjj 
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kSuudl Qju >"»j \a ll foJLaJI 


La ^ I ^ 4_£^_>JI jJs . L ]"\j diVT 31 * 'La-&M^ ^jLjijVlj nature 
dJ^^t_j_j 4 _l£L-ljL^- j-l 1 CjLtLaJtJI {jt £i LajLs ( J^.|jll!I IjJ .£jl•« 

3^ (jVj . aiJ-<-« Jl>- (_y^- 4jj) l^tf.^LlIj 4jj) l/T 11 t H*wVl 1_^_L>.J_4J 

3 L£ jj—lj_uL^ 3 U Cj Ij JjjLv 3 ^ 4jLs&jI LS_tajILaj *j Lsc-udIj 

^-ujj\j ij? _LJ^?e_liI ^^ m ^aJL*_a _}Ju>. jiLLa Jjl 4 _jLj 4_iL^dj U[^ Jp* Cr^ 
(_ ( in) ^j-C Cl<_5e_jJI (_^_ll 4 j » t n ^jl il . 4 _j_xJj_3eIlI ! iy^ <- < < 9r J11 JlC.1 

l-La-tla Jg Mil LxjJ L^j ^aSLsfcTo JlC. 1 j-aJI 0^3 } Lr^! ' 6 *LuI«^l 

3 j-£JI Lr s (Jj-coj naturel law 1 j ♦ j \ U L^jLa dlllA 3L ^L^uvL 

4jp3 4 -uIsIjj jj_ajj £__u^ Ju9 ^ ^LLaj ^jLj 3^ * 4J^ 

3-£j ^aJ La LaLaJ J- 5 ^ Cr^- 4 tj j to 11 4_3^_*J, Jj i, „ V 4jI ^j-a LSjIj 3^ 

cLa-Lki Lull3 <—4-cl j is~> ^3 t ^ <j <>** < cjLu^L^JL 

in V CjL-uj) t m^U ^a-ILc jl 4 ♦j ttMl 4_<_ulj.i ^jLj jl . L^jJJ 4♦ > ntMl 
. 4_<_u J_L^J! ^_tc (j_a 

^ajsej (^jJI j_Aj t4 • < mUH 4_<jjIjJ Ju^-till £-£iI.I I Juk 3I JjjLv \Sj-*3 
^Lyt c^JLuVl ^1 Jbtiuil (jruj 4 _ulj_lLJI ^_<fcljJaJI 4 _<jjIjJ ^La T LA^fl <jru 

jj_a 3j_«IoL-a 4 ^^Lc ^Ll£ ^]\ j-oVI 4 jL^j ^ «>>al 11 ^Ll^*< jj-ajJIj 

^1 a"i &l (j-^L ^aJLs . 4 _jjL_uj^I 4^3-^I ^uJLaj (jr^J q t^aJL*JI (j\j JljJl>. 
^-LjlJI j. jj L." ^ p ^ ■ ■■! La_a CjIjILII CjLI] J_a 4_<_uljj ^JL. ljj <a ^a_uL_uj^I 


It CjjLjIj <±<-gfc-JI Ju9 t-dlj ^jLaLaTufel C J ‘~‘ ,Cw 

*jl^ U"3 ^ J^ (JLtal ^_a_jL_a]l 3 L 5 -JI »Lalc 4_<_oljJtJ 


JlII . 4_t_uljjJI £_alj_> ^ j\ tiJI JuT 4_L*_aL>JI c-JtSLlI ijr £> j£'l 3 SL ^aJ 
j_LLlj (^j-d I jJt t^^LcVl lILUj I 4_<_ulj Ju L*JL LaLaTufel 3J^-iL-ujVl j_^1o I 
(j I (_yic ^lj ^aJ t4JLa£. Ij ^j-ojuisl 4 j mi t^r (j^aL^jJI 

4_^j>» jj_a ,/^JLa^.lj (j^jllail LaLfc LpL>. J^LtluJ diLuJoL^JI 

J_uL^jj Bellini ^ I j I j j j JLlLal 4_ti^lll j 

mathematically ((^^xIdLjJI 3l£HI» ^JLa^.1 ^ Ij-LlL Raphael 

JlJLLs . mapping tla_j|j^>JI ^a-^j f $y La-a constructed space 

3 -* ^a-t-o^J! ( 3 ^ LJV 3j-jJL-saJI 3 *^^ eLajlj^>J ^a^jLa j-t-uj ^a-ALulj 




\all pJLaJI 6jj&IB 


( jyA ^.La J.3JI L^j J$"t M il p-<-uj CS^3 CjLJL^Cj 


•liW 

<j 4 , <,l Ju3 £ri_j_jLuj_jVI q-a \ Jr ££ tj ! ^1 ciU3 Juu Jj.iL>. Mil 

Cj L-l-uoL jj-J 1 1 j I** pjJij ^Ull ^j_u_<_uVl p ^ ^ Cxb Jl^Iu-uI n j ^ f 1 

_ijj U_4 technical Knowledge Lr IZl]l pl*Jlj applied mathematics 4-ui-ulall]t 
^jj^jLLa (jjj jj iTu^oeJjj ^LjjJJ JlSJLs . jJsVl CjLL^ 

4_j_tIsLjj lL>_jIj_>>. p_<-uj cr^ cT'-^LjId IIjjI£j 4_j£13JI ^jjj j 4 j 1 L\* jISL^Lj ^llLo 
Jl-usj CjLti^Cj 3jjJu>. CjI (jy !^. <Lu_i_c 4 jj 1 g < nil pi I m'vVIj 

Toscanelli ^-LLuK < n jj 4_3j ju-a jjpa j j $ y cLiHll . 4I<j jl>* 

J g I ♦ 11 -ij 4 y J—« a.jj g “v 0_3 jJ 1 UJ l o UUj 1*4 CjI Ju4>LIla 


t h is)j» 4_iL^ . 4.U <Lj£ljJu>. CaL-uljJ ^Ijl».I <^jjj>.VI (^uJLIajVI 

c_jLl£Lj IjJiLILc Descriptio urbis Romae «3 jj <m U Lojj 4_LjJla 

puj (_P^I JlcIjJLII (jj-ujjji Lj^j I ^Ij-jj Geography « L^1 jJl>J 1 » ^j-oj^iilaj 
4_Lj_jj^>J 4.xa-<_uj ^Ij-J . Llh-ijJ 3j-jjLu^JI CjL>-L<-uJLI JaJalj^v p_i_uj L^_o-j_4_j 
. (^r U- UoLjJ jLdJJ t—<->•J*J pUJ Q jJLl (Jaj|jL». p-<-oj 3j.iL Lcjj 

4_j_Ljj^GI CjLuiI jjJI 3 ^Lo 1_Lj£ 4_*-aL>» Ij-^Lse-a (^JlII ^Ljjj Lol 
^ylLulSL^jjj ^>0! ^jJI cUjJ ^LL*-* J^oI Jl 3^ t<L£_u_u}l£LJI 

i_jLSLJ ^j-^.4- \ a 4_jL3^ ^£, ^1 4-tSLlb CjI JlaLxl^ j_>- 

Jlaj (j-u jjITu-^-oejj <ti^l ^jdl Vlll j-Aj Almagest > n^JLl 
^pslj-C.1 p Jtir 3 ( M j L^jj_3j 4_<_tuij jjfc t_3JI Jl 3^ Ijufc ^^i T d^- c aeJj Lai 

^>ui 

jL^u-sajI Ij-xii^ p^ r (d JlS 4-jjLojj^/I 4^.j_Lll pLxjs CjIj LlA 

u4 (J^ (J^ cr j - u3 ‘ cr^- £4"* 

^_>.^Lj j-dij (j-LulII j^I_jJI ( _ T i^sLjJI j^All (_5-JJ ic.j_Ll! 

_} LctjJ I ^ ^_ClC. f^yuA UJI I pJL*J I L < L4J p_«_uj I 4_^ Lb 4_<a_<_u j^jj 

j^JjL-ujJL Ujlj-^i L_3_tia£j d ♦ j.LII ^L. 3j_L_u_ail I pji^JI ^L j 
l^>.lj pv^-La 4_cLaJv ^j| p^jLj/lj^ (^ujLoij^vU l^Jub (3 ^ ^ 4-l<IoLjJI 
CjLj ^_IL>- Ljjj^_cIo 4_jJ j-J l>j^ (^jJI ( jr u_uL_uV! pjJbuJI ^LLj (jj) t < mjj 
^)Lj (Jj^L>. Jj-SJj .4_uj^j?e3jl Cjj^&jJIj <LuIsL^JI CjL_uIj jJI 
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iSuwJI Cfcu >"ij \a ll faJLaJI 


Jlj jl>. (j^-jjLcujVl ^Lbkl ^yu a \ > s~r, & jl 5j_tlul_i_a cbs^yLc. ciJLL& 

JLc£.I jj.l.oj ^_<_uj jj-Lu £j \_sj JlIc cJULaJI ^k ^£.}Lj_ 4 J 

^_j I (j-u^^LT(-<- u 1 (jLj (j_ujiLujj ^jukL JLa jlSJLs 
4-u-uL-uV1 4_*lL_u 4_nk^-3 ^oLjujI ^yk ^_uij_c-tlkj ^JL^c. I ((^LoJ » 

JL*_cl (jL j JuS 4 mi <? i (j_u j-SLTljj 

{j-A 4_Ljj_L> 3jJL 4_k ^ jJI (j-c ^j_uj_ckkj CjJlSjI (j-u^SLu^j^ 

(JJJ JJITlL^-OeJJ JI_4^.V 4_*kk C^jl^ (j-UJL^ cI (jLj <kLklj 
JU_C 1 4-jjl t? a (J-Ukj-jj-u^Skbj (jl^ (jij 4 _jjL_ujVI <kj_Lll c-.<j > »Lu3 

- cLvj ^yk (_j_wjkki JUfik abLkJ 

Spatial sciences4_ul£LU .ibuVI cJjLu ^jlj <Jj.iL». jl^Jjj 

t^ j_u j_c-jikj ^yJI UjJ 4_k-$_<JI j-l^lC. i^£i 4_<_uljjJLi 

^ Perspectival ^yJJ L^k jk_b <^1 4jjljJI j? jjkill Sjka 

^yjLc. (JjUj&jLij- L^lkjl ^ylll CjLv^l U <^»V1 ^ Jl-4£.l 

g.1 4 t till ^L_U ^»!j ^JL*JI ^Lkj ^ ^ 4-ulSkl (J^>> i_dkJI ^k 

-^J-Ujk-L ^Ij ^y^-4 jSii <?tl (jJLk (jyk.J (_yk 

4_5e_^_La £)I Lk t4 JLl3_} CjL_uLjj 9 JMk £ya L^Lulj L^_k j_ujl1JI 

(jy k ^jkj-4_<kj ^ mi m 4 IJ jj_uaj La J- 5 CJ ^ r k-4_kkJ 1 Ijkl I Jj-t-ojJ I 

L^k 4-ukljj CjWjlLojI ^a^lir‘’i«<>' j^kkoj hypothese jkVI 

4_Ikv^ULj L^k Ct-uTJIj LkjLukl mathematical deductions 

L^j Jl^ < _- r kJI ££.}LJLt L^3li (^jLJlI 0J_a oW l^P 

qjj j-klkj £yu (JSj At I ^Jk. ^£1 C.<^e_ii 1 ^_^k t j_<klkj 

4 jSi i 4 oLt^ljjJ L^ej^Uj (jl£^ ^lidl JlIc llULLII ^Uk I j_a 

~CJ “J ^ jt k < ^1-^j^Vl Jkk 1 Lk-u ^k ^ykt I CLl£sj-1llljj 1 4jjkk J-u^j CjLikc^ 

Juku Lb lj Ik . SjkJI ibJJj ^_Jj C^j-ikol CjkoljJ ^k 

jk-T ^Lkj w t ^ Jj Oj&j-a 1*4 ^Lkj ^_yk V 4_jSkJI 4lLuI»jja 

L-julu ll(JJ _LA lj) <-i.i ^-u_>b I ^yk ^-111_4 (j-cuTu ^ Lkj ^-U-4-<-u-t 1 o'j^iJuCi 

4jJ (Jj-oIlS JjkkuJj . ® ^j_u^Skbj £ Jl-us-L L^ JknJlj ^jklll 

VI LkSJ ^ySikil a a! Us*/t Juj_j ^j| ^ya (_^k 

jkk . Bjjutk Ju-oj CjLikc. jl 3y-Li£’ 4-tSLla CjUkw^ku p Aj 4_<_abj j_A 4b] 
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1*1 j Vail pJLsdl 6 jib Lb 


jl>JI ^LcujV! 4jLc 1j7 £ij I jl>- liLLLII ^LI^j ^jU L_uL_ul * 

^uvj-ILj jl > <■ (jI ^j_^_jJLkj Jl_Lc cdioil 4 jj_Lj Lc. ^ , ,,j ^ jJI 

^Lteaj Jl^OJ! Ijub Jlaj liJL u bL . 4_i3 4JLuL>* 

J_uaj epicycles j-jjJljJI cd^La? 2 L_uJl 1 a ^ JL»J 1 !_*£ 
eccentrix circles 4 <? b ->.11 jl jJIjjJIj deferent 

Vl-(j_uj < i m-wVI V Cj 1 j_ui*j 

^-$dL>.5L_u3jj ^ K \<?H • L^j 

^1 (jj)* i tij V . ^oju-u j-llj lLULLII (jrCJ Ijjjl jj 

cJdLdlj JjL_ujVI IjJlvjj (jI cdJli i^yz VJl_j p^J j <L^ 1 dL>. jdj 
4 JLl 3 La jjfc tilli 1 g i ^LijVl 4-3 L£ 

^_jj) < n 1 ^ 1 ^ ^J_o —*—j ^L-LjIj Cl Atl 4_al_Lj LaJu£. 4 jI 

CjLU« a <j-a V 1^-a- CjLuI 4JjUt_aj L$j 3jujL>JI 

LLa j_u-^a_UI c.4-u Lai .aesthetic 4 jJLo->. 4.uh c.ijL^i j, 

daLfc Sjx,l^ (_ T 1^. dsj^jjl JU3 4jJLa->J! ililjl mC*.VI tilt jj! ^43 

Lg_i JUs 3 jlc.L^ 4-l£ (jjO A harmony (.Ltd J_>2j 

(I)-* uA JA ajLjjJI (j.a dLA A L^j (jjU <j-a Jjf 

dlh iLolisaj dal mil jjj^£^<"^1 Lol 

1 g j->-4 nl~i V a i_ijlj^a 4j-a-j jj) /.^i~_i ^ jJI tiiLil! jaLlaj JjJLa. ,^>c. 

(j-a^3j JLaJ . dt^jj l_3j_d (J^-I « a 1 g J) 1 « JJ 4-jjl a t nil j»Lau^.Vl 

(J^>. ^ d , tl JJ • tl jl_ta i^JlJI ^ d , ..jVl n! si~, tr VI tj-u^ 

1 _!*% Ih Ladd Jjj~ i.ilj iS-bLla A^lj Sdbita ^1 , n-t-l heterogenityJjjLij 
j»Lauj>.VI cliLSj^d Lil i n •»- 4_d i_i_auaej Ja4L>. (j < \ 1*4 .1 k ju (jlaj^l 

. LtjLajj- 4ajl a < 'ill 
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>»ai\ 

^ ~t> it\ n'i~>y ^sA^i\ £i\ 





jLuajsV! ^LS^LlJI CjJsjJI ^jk Cj*^ 1 1 ' 1 1 * * “ 
EdgarZilsel. JjJj jj*oI (jL jJila . 4jal*JI 3j_jillj 
Q- u *s 3 U (j-o 4-c.Laj*- Cxu ijja I Jl3-Ij (1944-1891) 
\1 ,.^"aVl (jjiSjLa dlLjjJkij lj_pG (jjjill 
~u i «i<jLU ^311 il . jcjjlll! 

(^yjll (JjjI^JlII «L3jJtaJ 4j£.Lalj>-VI J_lkl^laJI J ^ • "3" 

. jg jl /.-i~ql (jlk-w a (j-0 L^jII Lj_IaJ I jj 1-4^ ^'»'" 

(_yj.ll <JjLi_u1jJ (j^s 4^3-«-^a (.yS-JjJj JjL>- j-alj 

J^al^iiJI jj| (jjjJ (jl-(jjGl! I juk lIiLllajjI (_y3 L$J j»U3 
31 ni ~l (_yJLc. JJ l-i~ (j-a 1 gjlf, Ijiaj Loj 4j.il l^l~l l3 lVI 
. nj ikl L a J Jjlj q jaJL*JI 

(_yjlj Ljj£. J J-ljsLl) (_y3 Ji. jj (jf Jjij 

(JjjL) (_yjll 4 jjjjLjuV 1 . U1 ^lit. tij .,, t (_^aitLa (_yL. VqI 

i_Gl j-a iiMJi jdL-Ljk Cjjl£ 4 jT (JjJ 5421 . JjJj L$J 
. 1600-1300 3j~ 3II dn_i La j^L3l! <L *iLLa c ,. nKc. 
Jill t tkj a q -». (j^a (J^_ljljsL>J 1 (j^l^-LJI < j H 1 4 a 
liJLljkJ 4-jjLii «Lgq>. (jjs 4-uLaujV! <tc.j_Lll i—lLejjsl 

OjL£j .4jJLj J q(jja 3j^J,l ^LluiII jl (j^jj9_jj>d1 
oLL£ (jlj iaLjj^La^. (j^-LLjjVlj (jVajsLaJl 
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\all (qJaJI 6 jitlb 


^ '• ^ * ji LfcJuX^J ^jL_u!j_} JjLjjJJ ^IbfcJ £_Al_La 

3jljL_uI . 4_i_£ (J_i_<_uj ^JL*J1 ^_&l_La ^j-^> L-Lu U}LbJ ^ Ah4. a 

-ilj-sVI (j_a ^jJoJI J-aJtJI (jjjJalbzJ ^ruLalUl £r\_uLuij^Mj CjL*_aL>«JI 

0^_lC jl c_xlaJI ^jl Jlj-o ^-jj-3uJ CjLjlaJU (jj_a j_3j jl t-JjLseltil £)JJ^sej £)jjJI 

3j^>Jl (JJ-ulIL) C_2j_AJ La JrU ^>11 4_4jl^ C-u[£ 2L3ju£l! (jV tillij 

4 »jiU (jj-lTt-4-j dll JljT. 4_j£LjjI£LjJ,I jl 4_JVI (j-uj 


CjLcLa->* (^r\_j^j_>JI ^-i-uaJI o_re_jJI ><n IjJl>.I jJI 

(JrU llflJI (^TU-u-V f^U 4 _cLu^_J ^agja mM (jl (j-4 ^ f a 4 c 4-*-L3j 4_j jl£ VLa-C. I 
^^yjtu-oLaj d j , ,,j 1,1 CjWIj 4j^t_JI CjIjjVI Ijt xj\-u 2^ f ft' 1 a J 

4_*_jJLLd tillljl . 4 j^-L<_uV1 ^juL-sj (jrij>.^m JL>.jj 

<±ujjl>JI ^JjlH 3Ltiuj ( _ ;r £ 1 LsL^uj lj_a^-<-ul jJI JL>-jJI 

t^l , h*w^M ^Jj-JuTlJ Ij_aLsj <_Jjbel]| (_^Lc Ij )\ a C -LjaJ I ^ g J ^JLa£. I 

^j_uLl3J! cj!CjjI^ (jjl I jSLa .^jLoIjj (_^_a£LJt <-«**• t 11 ^q' ,a IjJLlsj 

L^a jiir3 < Mj CjIjjI _a L&j_lC. j (JT ^ BjLstjJI Iff \ ^ •"<. „\ ^ 1 . U . ,>> tlj 

^ ^ylll 3 JuLjlU Cj^?I jjJu jjy^ 4-ut-3jJJ JL>.JJ j-^-uLa 

^ 1^1 i? ij Jj-3_J La^-ort-fSj^JI (j\ julL .<-dJ3 Jlju 4_3_>-V (jLajI 

Ml 3 < mL-u^I ^j| Ijjjj IjJ ♦ ^yjar ^ m J3 <^>n 

JJLc-aJLs ♦ 4-j-C.La-TL>»| j^>*l(J-*-^> lyuLuaJilA Lul^ ^ '<11 

L 4 J £_LL»J ^^IAJlII cLtJtjJIj I JL?e_a ^ 4^oljjJlj 

ClxSjJ (J^>* cill jul 4-t_i^j 4_j^.LaTi->-1 4_3 _lLs (jjK mij ^jJl 


c-jLse-uslj ^L-LuaJlj tj- 4 4_*_ui3j 3 .Ut t_JjLaeILllj ^ gl»tl 

Ijyj 4 jii Mill ^ «±fcge-iJI ^ CL9 4jjJ^I JLa^-Vl 

Lai (j-oLmJl ji <± « j ^ - l 1I g-^l<a ^jL-u1jJ ^ jJt \jJail 

JJj-Lall ^Jl3jJ1 J I^t (jr*^ 3 LaJiic Llj Jl^-JjJj ^gjj La^ 

J-a-*JI ^_aIL>JLl ^jJI Ll>.jJ j-t SLl II £j\ Ju-a ^ 

Jl^Jj . 4jjJ^j 4jj^Ls 4_uaL>- ^j^-Ut-aL>. (JL>»j <?Lulu (^jJuil 

wV ^ nil La^ I 600 4_l.<-ti ^^1j_>. JiLjgj er jj > ^fcl]| ^al*JI ji ts>"t tl j-^la 

£j I 4_j^.Lj ^j_a *3 -lLiJLwj *Cjj_jJLw ^JLa^.1 tiliju 

Ltkil JlUl ciJJjk£j t4j^£L3JI 4 j>.L>«J,1j ^jJa_Lll 4 _u_*jj jJJ 4 x.^_lII 
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(jLtlu 4.3 i^ Lfej \-ClC. Ij L$j I(J^jjLuujVI L^ioIoJ 

c-<_^— lJI j_jj_L^j j_4 L^nIoJejj *j «t^ll ^^rJI 4x.j^_i L^IsLa j6 

llLLUI ^lc (Jjij i^lj LLa ( j-« (jjLuJLj «—sjju La J-tAij 4_<_uljjJlj 



^-st-<-uil Ls,,. *-,>>*, W\& <d_c. L^j>J I (J-2ju ^-jSLalJI S^aLLj ^_u/^Lj jllLa \Sj -^ 
4 4 ^ * t < jLSJLcVI (j-* <j-uLJt jj^>o ^j-C tillj Juu ilLt-Alj jLjjotjlj 

* Igt'a- 1^) ^Ll&I OJ-^U-* JSJ J)IU11 (jLcjVI jl UooJI £ya eJjJLoJI 

LuJlII jj_al <j-uLJI JL6J (jrlJ-Jj-Ij L^ dl.il J-al^C. £pj 0j_A 

4 j i u nil CjLsMjlJI jlj-jJ c-3Jg~ (tij '(A aj-tis (^ L^KLii-a 

^1 ^_£Lal La 4 _j_^ ^jLo ^1 cil! j <J£ 4-a^»j3 aLufl/Vlj j-Al jJoJI 

L^j (Jj-Sj ^yUJl 4 _u_uL_u^M Jo Lilli L$_6 Ljjj>-jl 4_aJil2_a £JlA cillj 


• aJ 0 jI£j3| i^^juj (jVI 1 nlr. Laj t Llul^ 


j_AJijI BjJulILa CjL^Loj cJLLA CxjI£ I jl La_c iJj (^j ^ jL) (J»l < hm ^Ij-j 


61 JW) i£fc£$ **>>6 O^*-! Lr^ er^- ^ 6 i_Lu fj& ^IaJI 

CjL^LSIJI 4Jjl_5e_a ^_A ^jjJaJI JIJjjJI 4jL>-^U 4_3j^_L3 J «>»<*! 



^Jl ajJJ ^~Ij <jl Laj .L-o_>JI ciliTu ^-<-oT(j V (J^»>.! CjLbLSj 


j_La_s ^jJI ^jl2iU ^LjJI ^jl-JjJj Jj-Sj U£ Joj>JI ajcjjLJI 
^JLlJI J-Aj t_ it nrx-'°) 3jo-lj 3j~c j_^Io JlS jjJoHll jU-t^-xa (jr ^ BJljju UoI 

j-aVI 4(^-0j_lo_>JI 4_>.j ‘LbJ_>JI 4_u^JJI SjLiaoJI L^jI^ ^lj-» L^6il 

4 <>> <aLcj 4_L*_t-o 4 K mi a ^jjJojj ^JL*JI <-__*_>I^>. (jr ^ Ooe-JI 4_^-o (Jjlj^j ^ jJI 

L^jj) mm»j ^1 ^Lj n! 3"^ VI ^JJ Q^u^JJI JLo I M U>4 . La Jl>. ^1 

(jLtuJ^/l 3^j Mil ^ i tMl jjJolJI 4_ajSj ^JlZJI (_j_A j-<ioL>JI j-gojlII ijr 9 

lLLL>! La ^jLjijyi ^jLj (^1 jL3lt£.VI tiilj I *- jL ^J 

(j^Lj ul jt (- (jl (^1 fljitllj dl^jJI «Loi 

^jlj (_g^ Mi jll (Jji*-1! «L43 LdJjj (jjJ i .1 -a- a ctuJL>JI ^ai»JI 

‘ ^s ' ^' L)' < ^l- , -l J (j-° I si I (jl-jjjj (_^j I ( j _aj . A tJs^ 
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1*1 j Vail pJLsdl 6 jib Lb 


Ijl i (i a jl 11«> ji LjL>. oj^! eld j*-*-*^ ^ 4 jI^ a 1*JI Lol .(^L-ujVI 

♦ j d-*-b 3tl jjla3 1 ^1 «" ^1 CjIjLjJlI 4JL^- (^A-J (j- 4 4-Luu 
j^Vl JLLS L. lit L^aj) -> . ^JLlJI sLij JJLJ <lK dUi 

4_^jJLa_ 4 4 j V ijLj 3jSl£i 4jLtfuJ j_<_u ( j-£- LtJj L<-uTt£~ 4 _o_l 3 _i LiILj 

. 3.}jL3fc_A 4_t£.L^>-l C_2jj_L (JjLOJJ 

cujjl>J! a 1 *JI 3^_&LL 4_<jjIjj 4JL^lu_uI-J[jJj V cJJ5 ^_lc 

(jIla_La ^j-udjJ .1 I JlA ci^LJI J-Iaj La !5l j-«l t4jLdijj 

L^lC jJux! 4-t5dq.4 ^1*JI S^JbLlo 4_<_uljJ £)J Jja jl ♦ ^C-Lal e* -' 

yL. d<JjL>JI ^JjlII t Sociological 4 _j_cL<Cl>.1 3j j < <1 a 4 _Lj_u^_>. 

SjJLLII lLUj (j-sajL-sai* 4_*j>.|j_a ^ </Vt3j jJI £)L^ <LujJlII 4_J1 4 t mIjJI 4jI Jlj 
^ j_c ^_ r lcj . 1650 4 < mi <^1 ^ L. ,,.jJI jj ♦ tl 4 _jL^j JlL a L$jLa_<_u 4 ^jjlj«j 
CjLLlj ij? _3 C^jJljv ^ 4 I ♦ tl ^_j5L3IlII jj-Laj (js>*} oH$b La^ j^jJI 

^SLu-u^15111 JLJI U£ i4_uj^jjVl 4 j4l 3MI 4-Lt-Jl j-^- I 4_j^L3j 

jj tl (jLl 4 _ujjlII BjLia^JI i4_j^_<iuJI CjljLua^JI ^j^ju ‘f*- 1 J-3JI 

4 a < <n ^ > „n ( jy ZLll CjL^Uiil (j I <Jj_3j L^-i_fJJii r ojJI 

CjL^LflUl 4 i 3~ mi a jl LaL^j kLu^alA Cm njt scientific cultures ^1*JI 
c rt 1^11 CjL^Loj L^jLj (JjJj L^jLl^j * bj 1 M J ^Jl»JI ^j-c dJL 

4!uJl>JI Ljjjf ^ ^JLjlII Sj-aLIo cJLjjJl£ . culture hath-scientific 4 _lLLc 
(j^j-uaLjJI 1^33-v ^ylll cjIjL>L^/L Jl>. 3j3Lla cLl^ 4 jLI Jlj 51 
^ ^j*l\ 1^33^ o!jL>LV! ^UaVL p^tSLUJlj 

L-5 J .^?u Ai J Jlj-Ij L>^ ^6 \ Jj_t^a*j| 

cL<jJl>JI ^JL*JI ^£L CjL^LSiJI 4 3h->J.' 4 j^SL3JI Cj!jL>L^I jjI 

^yJlil 4-tc.L^ To -V' i_L11 L_uL_ul c^t_JI i 4 , ■■< (_Jj ic-j^JlII 

. L^jUs 1 ^ 3*111 dJ5 dl*-y 

3l_J_>J I 4_^.J I ^L5Lb !^-JJU ^ l^lj I^J-LXL. Jl £-q!j->iX I (jLj JJ-3 j ^1^-3 

^yjl feudalism cd UaVI j^. ^ JLSIuV! 3j^ ^jLI <■» j-ulxJI^ 4_clc 
^>*-4J J>3 j J)Jj ^ fuijJI Cr^-J 4 UL^'J-« cr^ ^L^uljJI Jy^C 

c_xj>-ljJI (j_c 4 jI VI i_ill JljT CjIj-Ld (_pJI j-uuJI <L>.jLj Laj-^C (^OjvLJI 

^JLlII jj^L 4_u_uL_ul c<K mi L^jV llU5j <—>1 <^4L L^jJI 3jLiVI 
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A b> t\j a 4_Jba_<_u IjJl CjLjI JljJI b) I Vjl c-ufeJu olj_i 

L^jlj 4 _jJ l_^_«_u T^_I I L^_l3 1 ** \j q ^ (Pll setting 4Jl_i_lJ \ ^ \ c. ?^_b j-ulu 

♦ 4jjLbai>Jlj 4_t^LaitJI Lfej-Al h <n Ij) * i nil bJI 

L^_j£ (j7h»j 4_loJjJ 1 3j»jjVlj Iff *X ,..% ^VUil Cxjl£ jJilb 

U i mjJI jj) II b)bj 4^Ls!(J1 ( ^jt 

^Jj CjJJLIlj! 4_^LSJlI! j£\j-a ^ cilli Juu 4_J1 4 t nljJI j *L». Ju3j Lot 

i_a jl^j 4j^uj 2Lcjb cbl£ L^jpa tiJI jul 41^-jb j? ^JL*J! Uf .towns (jjJ.1 
L^jli <Lc.j_t]| t 3LpJI 4_uj O -4 b)^" 4 " 4 < mI ^1 

tg --tJL.aUlj <> oUiiaj 2b? ^ 4-JU. cbK 

jjlajj b)lj 4 _uJlU ^Lal 3jujL>JI ^1*JI 4_cj_i c «< <>bj (jl ^ aji t*t?l <j-c b)?^ t jJ 
(j^J J) » mi b ^j-jJlJI 3j-j_}V 1 b)b«_&j <- * < ' il—b b)' Vju ^jJu! 

.JLlSJI c-<jv.j <-jj^>Jb br'-sj-i-tiaJl ^L3JI b)b-uj-3 jl SjA. VL> 

CjIj-U CjIj-ljlIJI JjJj bfcjj_t^aj ^ylll CjLta^^LU oJlA 
ciJJLj Lol t4_jJL^_<jj|jJ! jl^£. ^1 c^l b>1 <j_a JLBIbV! oW! 
CjI^I diljjlaj C-ulS" ^ b ( mjJI jj) 4 jL^j £)? CjI 

t ^ ^ (jl_^ ba * Ij-t -u 4_3_Lj_?t_c CjVI ciil JuT Cjj^b Jl3JL^ . 4_juj_<_u 

j-3e-txu \ $ 't& L° 4-X^V g~M(Vl jJLaJI ^bjb b-£sL>. 
cAaIu-uI L^jI 4-l>»jJjJSA] 1 ‘ - * ijj b>" 11 .j>^ 1 Ul .^^btaJI ^Lulj 

4 ^ Ci \ qc , L^-Lu t4^>. V>i t" i ol »L um ^J ij ISLjjISLJlI u 41 r. 

l^*>H ol£)>Ui] ^y-L.Lt.uJI JJ ( n <? <tl ^1 ^-xSAjJI c-J j-lt-tJt j_tluj 1 

. ^-^_<-uJI 3, .I b) -4 i ~' s** 1 b causal thinkin »b-cuVI^ 

b)L^ <U J ^ mjJI j t^i * II ^-4- T (-?e-^ -ijAJI b)^ cr^ 4 h'v^LU bal 

diLs^Lc. L^tiJ ^JlAjj L^jJI ^y-bbj ^blil JuilAb ubbjjl Uj? ub_LJj_J 

4_p.bil b)-^ ^b>o jLud L^J-U tiJlSAII t uj V Cj^b-sDj djuloj 
4_jL*_Lb_j (jr ^ \j ^ tl 4_c.j_j gj J uiL j b_Aj 4-J1 4 < nljJI j-zz-S 4jjLl^H^V1 
jl^c. j_j^Ij_j Jl^Aj a]j . nterprise of the individual 4 _jljjL1_«j 4_jL>.j <;Uj 
brj-J (J-u-^LlIJ! 4x.jb Cjj_^b b)l ba ij t jb-all^VI b)^^- 4 (jy^ L^Abj ^LU^VI 
fjZ, L>. < bj , tl ^ 3j_jju-iaJI b)^^ ^b-LsaJI 

jjlj_«J Ju>. (jjAc J-^JU tiJIjuT 4-uLLJ! ^j! i II i nj-C J? ^jb-lA ?2L>.|j 
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1*1 j Vail pJLsdl 6 jib Lb 


I cdljuT 4_^l_Ul jLu £>^dj t^JLu cjI jij ^Lull 

4_jlil j-oV! 4 jL$j (j-u^lJldl cdJi il i4_ublj tliVjLse-a 4_3 ^jj ^j| 
^L^J! J_3 ju j-tSLaTJI Sj-aUoj ^LUlj organizations 4 3 I ~ 4JLI cjLntvrd' 
jjj (^jJI l-cjvj-xu dJ j)1m.H jl collective-mindedness 

jJLLa-c (jy-C-S * L$-dj (Jj-gTuJ 4 -C.L^j>JI JljJLoj ^jL>- j-<uto £)-o 

J! j-La 4H_t^-« jLjj (^jd! j_&LU ^_y^j->dl jl jL>-lld! L<j lj 4-dl a<nljdl 

| jJ . 1 ]ri 3 ~>Z J_j 9| _}lj_3t A U -> ~mj Ol>^ (jj • h^LLo 4-3-u^ij 0_}l JlJv I J 4jLT 

j—j^- 3HU 4_4j^Lc 3 j-aLIs tiJIjuT ^-4 Tl>JL1 dij-uj ^_yldl 4jJbj-3JI 4-cj_s CxjI^ 

*JL*dt &[£ Jl_3_Ls .cIIIjljT ^_L*JI 31 mi <1 1 3 ,,,. ^ LLsj-tlo ciJJju CxjI^j ^Jjdl 
(jl Ui (« yes t4JUk: 4 j j_2jj 4-<jil_y>. 4 j J j Nil La (jJI i_aUaII 4sL$j (_y3 (>0^ 
Osl£ mis ‘ 31, .,tl 4 j JLa II LoLasjfc! j_l»j V jjfcj ( _ T lc- 1 j'l a~lt 

4_!Loj oULseso V jni> m ^ol*J! ^La jliill ‘'""j <1 ' "*■ J11 (jso I^ls. 

cIiLl^LsiII LgJI j 3"3" ( _ 3 sl>j- ( _ ;r ol*JI JlSIII £Jj Lol .JjJj JjjL La£JljjJI 

4_sj j -a- 3"t 4^IIs j_j£l <yu Ljil i.o~°ll LjisLij I_£t3 (Jjl V 

Jj-x-ilsj ^os Lo liLa .431 mi \ JLoo 4 _ 7 jLj_ujVI £»oIL>i1I l_AJL>.jl 3^j3 ^ L. ^ \ * 
tilJ)|, nil SJLasv 4 3l"->J.I CjVLjcjs 4^1^ ^ aUtl JlSlII 

<_i|jlaj3s|j (_,!! jjsVI 4jL$j ( _ r 3 4 j^3 1 —Sjjji L$jl^ ^a3s>«II ( _ r 3 IsLIilIlj 

j^Isj V liU Lol .^»3 j»iII ^ jlj^Vl <yu tiil^^LjiJI ^ ,,i3~ jl J^L^jl jl 

social instincts 4 -j-c.Lo3L».J J-jIj-c- 2 LoL»J 1 (jj/llll 3Lp. ^ till! 

jl Jj-ill (jls j«JL*JI (jljLps Lol .4^1^ ^o3j>iII 43jL3Lo diI jjj^uaj 

scientific cr oi*JI (jjL*lILi Lo Lyj-k (j^. ^o3j 4s4jmi ciiLc.j_Lll 

. JjJj Jj-oj co-operation 

4JLHJI oLa^ dll ^LLIVI J-a^II 4^1jJI 4lis.MII 

i.~i I ft o' 4 t i\l 7>r 4_kl \_i t Jjuu Clj j ^Llj a 4-11 o < ni^JI ‘ \j £ L* Lo3_u . >_31 VI 3 

3j_&Ll3 tills 1 (j -a jjLSLa . cliLiLsoVI j ti !J ' • •• II {j-a 3 JjJls. Is Los I 

j t ir 1 m~j diLil 1 .1 ->JI ■ U t i>ij (jj/Li3Jlj cli'i?La3s.^Mj 4 _uLjisJI dsljjJuilill 

J-yIa3 ^ I 0* 4 j'3t- jjjojj! (JSjJIjJlII \1 .^<~roVl J A j U, JlDj . 4 JVI 

quantitative (jr oSLll (Ji.o4 (jSLos .43-Lij 1 hjjj ( _ T *1*JI tiis-1 tl ^gio 
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-p k ".jtl jj diLjjJij ( _ T a SjLil jl I aJ (jSL gsJ ^ jj fl jjkj-method 
. (jJl a ( nljJl nI .^"aVl CjJSjV (_yiill (_y.ll i (oJI jJJlSIIIj J_laaa*j|j Jl*JI 
jjlajJl dl inajdiLil,,i^JI iUj i>»«double-entrybookkeepingi) L ysj-£- Jjf Lai 
jjfcJ y Mif. (jjixL>JI (jjJill (_y3 j^li llll jii-i bjJl (_y3 gcaS (_jljS (_y3 Jjj Jiiih 
.(_yJjj^Li L19J aLil! Summade arithmetica .<(<_iLaua»JI ^ 3JLaij»(_jb£ 
diLi l,, i^Jl .U ,.M Jjf (jl jj^j dllj^j . 1494 2;... LucaPacioli 
diLilJlIj (JLa^.V! <Lc,(_y3 jj^jus SjIdV lj =lJLU jjljll dj jlSLia (_yJL. 
ISLulSLlI (oJ^. jLIj j-4ij Simon Stevin (jg at" (..(jj^uLau 1 g j'S (_yill 2-LdsLjJI 
2u-lu Hypomnemata mathematica .«2_daLjj_ll Cr Js dilj^jLa» 4_>L£ ^ dlljj 
Monetae 2-JLU diU. ^st jSLujj$5Ll y^> LLS dll j ^ylc. dj . 1608 
LjLl 2 l 3 ^yS iiLtjVl jtaf (jjs jjkj 1552 2_Lau ^ «LuS . cudendae ratio 

(_^3 SjLjJljlJI diLUJll dllj jj)(_£l-dllj (JS (jl _jjfc JjJj ijlj-i Loj . dj)3ill 
. 2 a d (jjSLi (jl (jSLou V-3jG2JI Lilli 

jjtvdl ( aLc^la. 3 jj , ^ ((J i a dllj /i-ilj^Jl (_yJ^j 4 _i12jl 1I ^jlull ^hgl jj L~ a 
(JL*JS (_y3 jK 3~1l (jji £4ill dllj (_yj^L2j«J! jj’s 3" 11 <_jLasl (_£ jJI 

4 J (i-iLjj-ll j»l jLjjtjjjil jjl^J (jl jlLo (Jjdh . d .^\~aiVlj Lx>.jj i^~l| 

(jjs <_>L<^=elI (yujjuo i—ibS ^ j^lb sign of mathematical equality *bjl m~U 
(jjj^aLi_U (J^ (jy-llj j»L5L>JI (_yll oljukl (_il3S j-&j Recorde (_3_dG 

^JLull ^bjl (^ djJajs dludjl (_(y3 diljia~ll c_yial (0^1 (_, ia~i (jJ jdl 
(^ La Jjf L^jlh J>au£J! Laf .g^3>U.j JjLs. (jji 

■ f I 1311 »1 a 1 c. J5U ldj«( n 1 L-w. aLih (_y_La3j dl Stevin (j< , ,,t (_yGsLj (_iLi5 

l_Llt (jJ5_9 . otlaJtll lLLusj (_yiisljVI ^ ( nag (jjlVi (~l_l (jj jJI 4 ill qOlVI jLjoj 

j •• nI < ■■ 11 j j (_) ii aL>JI (jjGJl (_yh a 11 ^ 1 w II Cd Ldjll (jl (Jl^l^ i j 

CjLxLsJL LkJju (j-aj SjjLsdll diLLauaxJI (jjJaLj JjVl j»L3ll (_yh (_yi*3 dul^ 

(j^—taj. l i g U j (_y l^*l l_)Vl (_yJ^jajLaj (_j " i j*> ij| (_yfl (j-Caa. l 1,1 ^jl ( nS 4_a>.jJjjSLd 1 

SUaljLi^ll (_y3 3J(JJl£. dlLUjjS dlld (_yl£. L^ii i i (_ylH ^ LjX. ^ l (jjjj .(jy^jdxJlj 
LJLijLij (jJjjjjAj IS^ljpiero de Franceshi u mm /.. Mj-hj i—iLau^Jlj 
Leonard Digges^^o^Licjj jLj^lI j JjjSLj diLLS dlljiSj LdLLul ^yhTartaglia 
(jj_3JI a a (jl£ (jla . Lull I (_yh Stifel J 3/i mij Durer jjjCij l_> ~ 1->L1 (_y3 
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\all (qJaJI 6 jib Lb 


JloII Ojh-Ljj ^ jJI Cjl^pJI £.Ll>.I y^C. IJ-l-^C. Jj3 J mi C. ^j-ojL-uil 

(jL£ LcJsLa Diophantus y yuj (j-ujula! Jliu? 

y3\ <L>.L^JU L^L^LjljIj till JljT £^JL>JU c__JLm 4_jL?cIL<jjJ dJJi 

t _ r lc cjL^LlIIIj cjLjL_uj>JI 

jJs 4_u jL3_iu *Lui,Vt ^1 jJalll oL>*j^/Ij ^JL*JI 4-cjj <jL JjJj JjJLj 
public 4_al_*_JI SjIjV! ^j!jl_j_« yJs cjJu>. L^£ I (j-ol—j-d y i r. ♦ t*> 
ji*-ljl ^ 41^1^ jVl c*jl£ U j! adminstration 

4_SJLLa_U CjLlSLUI i4 miJljJLSj jl tiJIjuT j C t-gl L a (jjjLSJI (jl£j 

J^e_« J^>o CjjL-o <jujj£^U 1^jjLu-uj I^UL.m absolutemenarchies 

(jl yXJy. tToTiJ 1 ^ ^_<-uLu.uJI ^- lu lJI tiJJi (jLtfu yA (jl£^ . l*n mi^ Lfu-tTu AjJ 1 3~t 

LuJ y£ 4_uLjj-uaJI CjI Ju».VI <J£ (j! LloLLa 3^£Lb eiiljul c m > 3lUM 

eJJb . 4JJI L&j J ts^t a 4_jj jLilc. £Ljjlj_lLs (jutjJLs <L«j£_5e_4 y 4 ♦ jtUtl 

j cjjI£jj L^JlLcj j-a ^ ^ <~<1 jl£j ^ £_}L_ai! jjJLJI cjL)Li£ 3^£L»i]l 

•Jd^j 

4_j! Jl_j y£ 4 I »IjJ 1 ^aT<->JU y£ 4_aL*J1 y*JL* q&\ l_Lul 

JjJL La£ 4_j_aJ-*Jt 4£,j-ill 4jjj^_us Cul£ £-LudjI yC. ^_uu y-&J 

4_jLs ^-C La-I L> .t (jJLLa_La j_a (-^I^JsdLj (jl (J^Vj .(JjJj 

t I 6004 < I a yl\ I 300 4-Lt-u JlLc j£L3jl CjlI^Luui n <a 4 j jlj (ju 

4_cj_Lll t—jLstj^Dlj (j^_UL«L>JI y£j^> II Cjljj)" Mill lillla jLuanjj 

(j^lcvLJI Lcl.Sj^II r ^11 yA (^jJlJI t-jLtj-olj 4_uLjij^?l 

lj_»L^ jJij A ^ >tl j ,-^.r (jljl 4_ul < >nVI 4_£.j_Lll uL^^Ij CjIjlaL>JI 
il t(j-ol_Lll yyj p 4 I \L£Laj 4_t£.L^L>.Vl JijJl>JI Juul 

^_aIj_L 3 ' jl 3j-laj ^Tc>ll ^[>^1 (j-° 4 JL^j>J! (_^JI y j Lt-u^jv I 
(jj-uSo IJj t4_L«L*JI CjLst^JLII jt 4_iL>JLl CjUUL 4jL^LII ^j-c yyaj\j jliu 
4_L us y^C. jp ^ <1 yJt till j jya ^£"1 «< ..^-4 4-U-U jUI 4Jl1ILj (jjj Jlzcujj 

d n ^jLuJ LdJjLJ IjjI£j ^-4-oJ.Ij 4_»_tjjJI CjL^-lL^JI jI^^Lj 3JjUj 

^.Lj-Lc Vlj jLjcHUj Lu^j 1 4_3_jjjJI jLc. dJL u blj t(jLifuJI 4jfc^jj 4JL_Lll 
4 _j^JljJI (JL^cVI ^1 IjjI£ (j-4-4 ciJj-uJI c-jLst-L^I (JU,! (JL>*jJ 

-L 0 L 4 J ^LajL3il£-^-AljjL>.j (jjl I_lA yA . jLalbw^/lj 3 V*t <»Vlj jU <^>tl Sjisaj 








(jj-Lallj liberal arts c_j| jVIj £)j_L3JL La (j \j 4j9j»3j Qj nj 3j 

Cr A LjjJu }Lo-c ^.\UTt V ^ylll ^11 c^3l£ I jJ .mechanical arts 4 _l1V1 

J5L 4_3jj_tlu Lt^_a Q^. U LaL>Jl LaTj (_ 7 3-J! 

•p±£ J^»b 

(jru LojLs (^jJ! 4_t£:L^L>.VI CjLia^LuJI ^jLj JjJj JjJLj 

«LujVI CjLLsI mi (11 ^a_jj 4jj Jlj CjIjL^-c ' ^L>~~ ^Ull 4_u_3JI JLa^VI 

( jr 3 lUIAUI j->- Cj£ 3I Ju3 ^jl miUI 4jvLu^3j 4_uL£ 4_j_Aj_a c* Jia ^j ^__ r ILlI 
La 1 j-jL tSla *4 rtl j. t<~iC ^-oILse-a ^ J ( >7 jufejJI J-ojlII CjVLse_a 4^1^ 
4 _j_l_LlJI CjLoJ[ jJJ ^ \ r jLbaJL 4_*_al_>J! ^j_a u ^jjjJI ^ 1.LV1 jJii 

di^Tij ^o-^jJlj! ^jj-aJiirl > >n IjjL^ jJI £j^>.Ij->JI Lai taLaJuLlI L^-tTtST 
4_lb Q j K mij ^j| ^! j-La_u ^JLa^l 4-J-iL5 ^ <L>.!jL>Jt 

£_a i_.<_L > . ^ij Ll-Lv- ^a^a-UaJ 3 4_3 _lL> ^ j j ^__uJ^> j 4-iC. Lo 3 l > .] 


JU.J Lal.Jalj^J! *Luiill <^UI 



4-jL^j JlIc LJLUjJ ^ jr 3 £>£. 1 g i>>t i JLu^AjI ^3 JIj-lU i_dJ3 
jjfc La ^Ic. ciJJj 4j CjLcLo^JI JL>. J1d 4jI Jj-3j lj-lja£l ^j^jL-uJI ^jj_3JI 
^ 1 r. (j-ajj 4JL*Jj 1 1500 4 1 mi (^1^ Jl^c 4-lIc. 

1^1 <J^>* (JIJ-*-*^ ^4^jLa ^3 lLII JuT <_jL£J! CjLLi^ ^j-a tiJJ5 



tlijlj ^_- r ZL_11 cL^mi J>L_L ^j_a-^jj_aL_ujJI JloJj . <Lj5LuISLjJ,I (jj-LaJ! 

4_3_j_L ^Jl SjulojJI 4^>Uil ^Li ,^-JjLaiHlI ciJJj 

4_<_4jJlI^JLj 3Jljjv 4^j_*_a loj ^j_u^J! (jl j LiT lcL ciJJ3j 4_»_ihjJ! ^ ai t*>U 

^jj-aLjjjJ! IjJ perspective and geometry. j-j-L>LUI jt Ll^jlj 
Lai .I lt £ 4_j_aL_u 4_jl^_a_J 1 ji^ej ^jl ^J^-V 4_*_t£jJI ^jJjlIL pI <^JLc. 

jSlx3 3jL<iJ ^a-^-Lc ^aJLs 4_j^l^JL>JI CjI^I mh^VI 
Juvl ^JjI £)! < a si t4_uLtuJ^/l 4^j_Lll <-_)Ltj-^l c_j^VI (JL>-j diLLl^ 

3jj_uo 4j 3_} Laj_tc ^j-aj 3 j_jLl 3jLiul ^Juuj V tilI3 (_yic 
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1*1 j Vail pJLsdl 6 jib Lb 


diljLsoVI I jjLi J«i*j jl (jiuilJj djJ.1 JjlIj .SjajJalj 
i_3j_i£U| JU.JJ Ij £* '' i 3 'I j_ cue. 

3jLil jl j-jLc. j^JLi VI I(«J ^$31 Cy* (jlc. ^-J^l^i^JI 

i_Sj^sJI JU.J jjLi (Jj-lj j i-^i«II tillj tljLilJ js ( _ t 3 ^JLa£.I <LolaL>. 

JLxj^j ! 1 "I'j JLjJL>JI yQ Is-I (JLs-jJ (jJjLstillj Q ^ ‘ "" SjLstillj 

tl)|_^3_Ltf3 Cj *j ^ ' tlj| JljT I N l JL^-1 l j t-L4J > . I 4 * ) I^_ll^ /OJ>.LUI 

jL-ujj tillju Ijij-iia iCitl (jl JLps 3 j_&Li CjL>.L>u QjjSSieJj 3 jJLi. 
3 JLlss_jj iiVJji> i 3 m" i^l jl31s . Jljjl>. JLx. ^I «ULs. IjJjjj ^«"->JLI ^ SLpJI 

Ij^oLalj l*!V—^VIj (Jj_j.ll '*' 's' a IJ_LlJ 4^JliJl !JJULUDJ 4j^t_JI 4^}U1 

Lai .^LJLlj ^JuOJI CjI A gf, CiWl 1 j^-5e_<-uj ^ It I (jvaJ jlaJI 

Cf^J )» mi IjjLt-aj lLJIjuT L&JljJLojj 4_j_L^J,I CjLcU^JI jjL>. Ju9j 

4 ♦ j I U Ml Ij-jL£ i^^Vl 4_ua^mi JjljL-CjLcIjIow^JLj 

<j-£. 4_aJuLa 4_ot^_Lll a t^^\l 11j ^jj^selLlI i_.ub iLgil mu oji.1 

*<>^JL«:Jtl Cy* C&l Lgjj ^ju .^Lui/VI 4_o_u_uJl cj12>U]I 
CjLUJ_ a (jr £> ^$jLg_<_uV ^ LuV ^^lc. 4 I^Ut Jj 

clLLi j I Jub l_Lajj Uic Js^_pej V jlSLij j- «-^»* tl cdJj 

^JL*JI (J.IJ I (it-J ^jJI ^UJ! JjJ-It J Vl 

jJ^ ^i 4j>.l_5fcj dul^ OjjJu^ CjLiL^>* (-dUj I (JrU jLflj 

lLL U jI (jrj_j 4_^>.j j Mi-w I 1 ^1 J_lla_ijaj ^j| 4 ^jjJlI 

>J ^vl^- tiJLub ( 2>^J 4£.L^. 

J- 4 -JU Ljjbj^a Ju>o La LJlx. Ll L« J Jj ^jljL>Jlj (^ruL^tlllj 

jj tv; t division of labor J-o-*JI pj > tju^ ciilij t^^LJ,! <_d]j ^ 

4_il^_a 4^,La^* Cjj-^Is I JL>J 1 tilij V a . 4_tia^_LlI j-uzlC. »Ja-u 

-£j\-uj J (^ U » t JIUj (j I ^ ^j-u-aL>JI £)ljj 4^i \£Ajj& 

o_3t _ij / 0 -i-oj-il (jjs 1 c. j ^H_ubj-a artist engineers-«(j^jLLaJI 

^£>! jJ\ cjW 1 P jq^i c^Luii UJj oL^ljjalSJ! aLbj J^Loli! 

^0—aI^_j clUj^ .^aIjJIIj ^jLLlII ^Lujj ^>LiJ!j JjJujJI aLu^ cHil^_LaJI 
jt LljjJL 4_uaL>JI 4_<-uJ ^jL-a ^3 JlJ Jl>- LcLu-al (j j * < /^ij 
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Brunelleschi- dilljf ^ 4 _ul3jJJ JLvjj 

4j Ji^L_u_^ j^_j I l j r a <jl£j - L^-uhj L-ajjjls 4_uljJul£ 4 _l 9 ^ <w<o a (1446-1377) 
(1472 -1407) Llca-ulj ^j (1466-1377) Ghiberti. 

juu ^jJIj 1538 4_u_u CjLc (1519 -1452) i^ 

CjI^I yc. 4 _l>-L-£3 4_j^ n cLj_c-j5LII lJiIJ_ a JjI jj jL*_IJ aIc 4_}LH^ 

(1571-1500) ^ mUj nil jjj_LuLLu y~A (jl£ dllj^ t alchemy. I» 

(jl£ 4_ajJ. Luj^. IjLfcjj 1^1 Jlx (^jJ! 

cjL^JJ_« c—t T ^ oA ^aJjf ^jIXVI <? (tl^ ^L-ujJI ^in y-A 

y~A JlJJljlJI ^lxlju V l—LilJs ^-ixLju y\j . CjI 4 _uLx-sjJI 4 _<_u Jii^Jl 


^"i mi ljUtjlj cj1j^jl« <lJL>JL 1 cjLiillj jJI ^ruLulIl ^u_u 

y-A (J^»J 4xLa> IjjK Jui^ (j^».lj^>JI Lot . 4_x_Jj jJI 

(j^_jJLLajVI ^j-ssjuJ £)1£j . 4_pj ^ 4 < nij IjJ l£ ^jl t—iLse-x-fisI 


^Jbu x&jjua ^J1 4 jI J Jj>. ^Lx^j IjJsu (^yzjuj Cj^Lx-o 


jJLl Cj^VI jjuLus 1-3-La mmII 
4_c. 1 * <>** 11 _i y L£ a & Q\ j r,,c ^jjj LiaJI^ ^ ^)_u_cL>JI I LaI 



^u-o^JI cjVT ^Ll^ (jl£ L^J-u. <q]Ij 4_c.La->* y*-u3 yjALuzj 4 j 2?j > mjJ.1 cjV^U 
jLjuVIj CjI^LJLI iU i <>> JjLjjjj 4j^t_JI CjIjjIj 4_x5LLi]I 


4J L uo j_J! t<~T) ^lllo 4£.U^JI x>JlA ^ja . 4 juIj 4-C.l_3->* 6j) K tin ^-UsljVl ^ mi t 


(4j>.jJi 90 ^jLuj 3j^b j_»j) qudrants .cjLuujJIj astorolabe <-jVjUmiV|j 
^ , ,mU 1 /♦ 11 i_£l^e_iVI ^j-uLjJL^ I1J CjLcLijjVI (JojLlS {J7 £i ^ JiitIu_uJ 
(juOL-aJl (jZLlOJj uK jVI) j! JL5&jVI j! JjX\ (J-uLj^SJ (^ILl«JlII) 

JLwj jl ^jjjLcLSJLo 3jl_5t_J JlSJ j ‘"‘'f 



.2l£jj\£A\ 

^Uk. SJuIdj Cj^Lx-o Ij-clis 1 Jl 3 ^Lcx-saJI kkljI ^)Lj JjJj 

x-o a L /^-v. Cu_jl5Lb t4_ul < <nVl 2kjJj| c-jke-x^tj x »U>tl cillAil 

. j ( j-u JljIsIj ^Jll^>.jI yc. y-A 1 Lc 1 ySj-C- (jl cilij 
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\all |qJaJI 6 jib Lb 


M i l Lr J-C. (Jh-lLtiJI (j-A £^LajJ fj^X J J-A^- 

(j_ul_j_3 Cj 1—l-La-*—> 3jk*__J1 £_a 4->.L<-u-U ^JLxj pLa La-Lu /ajj />>♦!! pkujwVl 
Cj Wl ijr JLjLuo £_a Irki-uUI IjU-uJil^ll j^Llaj (j-C tilubL 4 4£^~ mi a 

a_j_A_^ ^_jLL) ^Jl p Q L<_4 ^LlIII l2jLJla-£.J t-Jjkcojl ^yxju ^k 

jk! .<±jjjL>JI pJL*JI 4j»J lUll (JrUlj^jl jjlLu/G Jl^C. <L>ok 4_illLAJ C-LL^ 

ptl&l Laj Ij <T<^J pJk 4J p-^-A-k Ly k .ilj^JI tillljl 

jt accult qualities k_kkJI cj! j <? tl o_^lj ^ i^_u_ujjill 4 _j 
<_>L iLJ ^j^uLoijVI ^-6^ Ipjj Substantial forms 
jj_L_j ^^JLc till* 1 )_a „<♦! ! ^^Jk I j a Ic . Jj tcJu-ajJI ^ t_jL^ojj <±.«jJl>J1 

plcj g.L w SLHj acoustics cj\ j_c^Vl pJkj ISLjISLII ^ pJL*Jl 

_jk_A_i 4 -Lh-ujJ 1 I jkj Lot .^j^-tfuT(Jlj 4 _uL^jJI a ,,,. t ',q 11 j JlaHJI 

p^jk-LLj ,j[k C?S-l£^ pLkjj 4 U-v. c_^>-j-AJ p^J^j mi a ^j-!j[3^ 

Skjk-A VLa-C. I O-il^ jJ La^ j~aV! 4jL^j iJ7 ki p^jkLll£! Cj Jljj 4^X £} a Cj£L>* 
t^k LjLp.1 CxjI^ jkzk mi n^l j jj>jLj^_jJ (JLc-c. 1 j_L . L^_Lu J^_jIj V 

L^jIj^Jla III t miS[" (^jJI cSk jJI 4lLL>. j-jilj I a_t5s-ulSLj^3 Jlku^ 

. l^jLt-uJ 4_ilko ^jLu ^1 L$j! j JjL_u1I (J7 k <zAs>* CjIIj_u_u J_Lc di5tj 4 j I 

^ till Jill mmS! 1, Ij Jj-Ij ^lj Ij^I 

1>SL^j Jj 4 « Kt l ^yk La JSLj ^Uk. I^-»Lj '(C. JLflj 

Ltajjl ^_ 7 l]l 5 j»H/LlI,I Jj-ojjl aJL-oj JjIjVI ^IjijJI I^->Lj ^ ^ 'tc (JLSa (jl 

till j ^j-ollll (JS>*} J n (jl JjJj C-Jji 1 tj\ ^JL*JI (JrJ-JJ 

till JljT ^j-ollll ^Jjualjt ^JlCJ L^LaltIu_oVI 3^-laJ jltill!jI j. 

c-e jv j_4Jj jLk_Lc Ij^LajI L« 

4_aI^I ^Jk-^b^-Lu 4^>- .j ^oLllI il ^_aT (->«1 1 L-kj-C. 

4^jJtll 1)1 Jlj_a ' 1^*111 q\ t^> a irtl (jr\j ^L^JI 3^.UJI tiJJj 

cjIjj_SJ! l-cjjl^j ^JJ (jj »< iij -kw Ljj^j La^ tiJLl^ 11600 a_L<_u J_ls 

4j I Ir^v - p ^ ^ 1 )^_aJjl11Ij pj_UI 4 jl£j Lr k L^1 _j_a_uj 4_jll*JI 

CL9 ^" 6 J I(j-A-A ^LU! 1 )_a 4a_u 13J 4l^ 4 _j c h u*i"n jS\ uk<u tiJllA l)l£" 

.t_Jjl_3El]| 4 t 1 j Jlu^jJI CjLiIaJU 

l)j_LL!lj t_jkVL> IjL^ La ir\_j J ^ <? !1 tiUi i)L_» JjJj t h j «>> j 
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I (—il^VI £j\jj 4-i5LulSLJ,l 

1550 4-Lt-u t J_i_3 fJ* ^_j <^*tl cJLI j cjLL£ 

juljlu ^yliil 2UU1I 4-ua.UJ' oljUoVtj «GjJl>JI CjL^I mh^U LaL^Iukl 
f' $ '< a lj» 111 4-u-u^Ul 4 JlULj 4_jLl5LII IjjjT L^jIj CjI Jl>-VI t a a ^Ic LcLu 
jl- u ljj-(Jj^>. I a_j_>.Lj ^j-A .£rCu^L_u c >CLi^.U r L > .l ^jlSLoj 4 jl^j c_j1 i ,,~<1 
mechanics l^LijliL-JLl \rtr^ CjLUJ-o * “ r - <_>u-«L>^l £uJi]| 4jl^j 

.4_uUVlj <Lu_ojj_ail j 4^)_tl>uVlj 4_JLLajVlj 4_uLu_uVl 4illlj j^tVi 

(jy-2 4_>.^UI (jJ3 u-u£ CjLUIJJ tl tilij (J\j q^a clul5j 

JjL-Jkl ^y^JU ^JLju 4_ul_u m Cj_iL£" iC j LuJaLjjJ \ 

CjUlUI CjL3JJ ja jj)gh <jJJj *0 * 4 _l>.jJjJSkTlIIj 4jjL^HJI 

jJUsjJ! dlxMjAj fortification Cj|J_j_*-*^e_lJI »1 mm]j ^jjjuCJl <Lu*_Jl9VI 

-1 $ { j-a ^-*J! (_yicj * 4 JL-sd^jJI 4-C-L L upj 4_Lfl_usjJI 4_<_uJu^Jlj 

(jl VI Ojua julC. a ~ r 1.U CjJulc. I £)j_loj 3'J 16' ^ L® 4_<-^L>.j 

JjJj ^L^TlaL ■ cjLaiJJLlj JL^cVI cdJG 

ciJIjuT (j-L-iL»-aL>Jl £)V ciJJjj 4- t - t ^j 4 u15Lcj ^£)l ^JLtil l-JiSu 4jIu 

^. u iaUJl LMJo jj)t*Hj (jl jl 4_tL-s3 JlC. 1 (1)1 l*H cJuS" 

<■ k^ ^1 t4 _l5L-ljL 5LJLI ^jj-Lflil Qj /Atl^ t_i|jVI (^a_j 

> »l SjJaj (jj> h n ^jj-L^jjl^VI (jl5^ UUo C^t_JI ^jl Jlj-o j-AJij-j (j\ 

Ll>. jJ jJ5jJI ^juij oW l^Ij JjJj ^jjlJI J^til 

IjjLuoj ^♦lU>t l l i_jLi5LII ju j.a>. 1550 a_L<_u ^JlI jjv LlxJii.^ LLlJu 

^ I r. 4-L^-A 1 cj! 5 L^J <—(_^JI a- t S Lu iS Li XI (jj_LflJLj oj) 

^jj_lTl5Lj <—jLli5LJ! LdaJjl Lulj IjlI - [£ N l Jluu-^JI 

^u-uj 4_>.^LUj 4_i^IjJl>JI CjL^ j) mi^ tl 4 j^jl^VI CjLiilljj 4 _j_Lu^ULj 

j-jI ^ I r.j . 4_j_*_bJ lJ,I ISLulSLJLlj mi aj fjjJuuJIj <-Laj|j^>JI 

c_iljVl LjUt-^ I (J^-f J ts~* a ~\ C-<-jL^ ^ylLlI 4_ii2.Ul>-Vl j^>.lj^>JI Cj I Ju dJLIli 
jLusj l"j mi 4 LLui> jL^Jj 4_j5Lu15LjJ,I ^jj-ulllj t_jl^VI ^jj-Lillj 

. JUxilj jJJlSjj ^IjILxl 3jJaj tjjj lo M Q^uwjl^Vl 

^ Jj I <-dJ5j-JjJj Jj-3j L^-1600 4_u_u Iju Jl>. ^JLc till 5 JlIc. 
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\all pJLaJI 6jitlb 


(1642-1564)j_jJLJLw j (1603-1544) c*j i \ y JliLat jLS j_jj_li_A 
• (1626-1561) 

I C. £jJ j^J-3^^^1 j*CL>.LJI ^Lo T ufel jl^ (^£-3 

4-^-<-uL>JI 3jIaj>J! j_& (JjJj l£^J (_y^ J-UJU jj_L9j^>J Ij 3j^il ^4 < «^tl L^Lul 

«— Sj-C. ( jr 5 4-*-l5j j _u_* 5 Cxjl^ ( jy ILll 4 3itMl Lulj I jJ .CL*J Ju>JI ^L*JI 3LtfuJ ( jr 5 

J}U* j-0 <±uJjL>J! ^JLjlII ^uLcJ ^Ju-uj3 

4 3 i U II (J_x5_*_j L-4-L u 4jj tv*!I cjL^jVIj 3^jl>JL! c_sL_ulj jJI ( jr 5 l <whL^a 
(j_uLj_3Jlj ^_LJ_<_aJ I O-St-lJI ^Jl£.J3 ^ Jr i^.-3j_^_ll ^1 '( <<ollj jA_L3j_>J 15"- Lu jJ I 
Jj->- UjT L^-».j-U ^^111 oU^UI jl JjJj (Sj-^3 ♦ 4_oj^5cIlII 

/ A \ s t is^Ti 3 *^1 j aI ^!AnU 4 t4JLclS«J £joGdjJiI 4-lL^Jlj j^ '• j i 1 3 p i ♦ 1 1 t*\*> 

I jL-ULJ jt-t-gJjl^Vl £-4 C-.«-L>» (^Jl 1 J <">» 3j^il c4 hs*\\ jC jLcL^x. (jIljLajj 

jiJj jrtJ>- jj-J JJ^Gu 3j_&Llo UjJ 4_J_U JlII jl£!^^l jl 4 < <H Kll J-uG j_C. 

I5U j^t j^Uil JjL^JI jpa J^VI jl£ Uj •gjjtill j_* ^ 

JlIc (^t^JI 5 ciuJjL>JI ^LlII (_y3 J^ii J^e-J (JJ If. 3j_U^ ljlj_4 fjL*J1 JJ tV«j 

t—3jjJaJlj cL<jJl>JI ^JU-IL Ci t*>L>»l ^yllH <—3jjJa.ll jjJ 4-jjL3-a Jui£. jl j_A JjJj 
<_<_iLjv (_ r J-£ Uj-uo w 3 Ij (j| j_SL_4-i 4 _cjJl 3JI oljUUI 4 _j cJaLv I 
<_y-3 4_4 jJlGLII Cj'jI <>i ->JL3 .jjJl3j Jsl Lr k. ^jj-LaJll Jlj_<_aJLj ^jiCu Jl>-Ij 
CjLwLu {jy-^3 ‘(j-GJlJ d 3 . ..1 Atlj u_jjVI d ^jUr CjLwLu C^.JuI Jl3-4jIj 

c-Jl£~ Lbjul .cL<jJl>JI j L^jlj_tlsaj 4 jI£L«j 4j^_A| V 

^uJl 3JI 4-ul U->,JI 4£>U! C^jISj tJjrtlllj 4_illl 4_3^j ^jjLJI ^ 4_4JJl^ 

^j_cu_>.j ^ 4 _o^Lj o! J Lgj!j-ilij 

Cxjl^ ,^a Jl I JlA jtj-uSo JlII ^Jlc 4_p-Lj ^j-c j? c_ijJLuVl 

L^-LlJ t Cj 1 —uGs LjjJ 1 j (Jj- t>> «11 LLll3il (j|jLU3 3j^ IJ «:Lc jJLil CjLwLu 

^jJLlII (jlJ lj-« (jj^ 3jj34j Ll>.jJj- U >JI jl Jl_U3 ( J yj 3jjjL5t-a ^jLoL^-lujI Cxjl^ 
4_2c_j_3t_j-t3 4_jjj_i£ jul jjs 4j jlj J^-^ (_y-<-^l3j t ^1 » <VI jl j-lC * 4_uLj_jJI 
(^.blj^JI jA_jlj-^) (JL3 jVIj cjVj_<^j>JI cjL*jlj siLojlSJI 

cjLjj-ua-i]' (jjA (j_oISLajVI jjjl^j (j-uji_L4_>.j I jjjl^j the principles of the lever 
3 j_aLL 3 cilllA c^jl^ Jl 3^ LxxjjjJSrJI j! Jlj_ 4 La! optical law of reflection 
jlji^ ^ o^l jj^jiit^ 1^ ^Ujl^JI jl 51 1 Cxil3 3 j^Ij 


150 







^yjLc. Ij- Uj U ^ ^ tj ^J-< 2 J ^ylll 4 j^5C-<-uJI C_aL*JVlj 4C_Jj^>Jl 

0 -cj_i 4_aajuLll ^j-^jlII ^lc-j . ^1 Mill ^Lia! cjWI ^J^LaTu-uI 

L 4 J 4-cl ? <«MI ^ ( j_a CjJ iifejj 2LL& 4 l3 ^Jlj! 

<^JI jJa-b-JljJj Jj-oj La£ j_Sil ij\£ j-SJj . 1 ^ mm^. L^j (, < i hCi 

3jJa_j 4 _jj Jlj JLi-tilj 4 j JLuiLj mijt, 4_a-aJ jjn m^j jJI 

L<a Ij 4_cia^_Lll^_ua£, Cj Jlv La jl^-C . jlixcaJlj ‘ al A-^-~, „V1 
4 _jjJl_jJI JLa_cVI 3j-alj (j_C (jj \ ts\ t? M~4-aaJi3J' Cj'jI <>i->Jl 
^UjlSLa i l*n mi4 LluIu ^ycLaltrvVI ^aJL-uJl jjljua 4 .».llojJI 

l—LJI ; 4j *1 t^>^tl <Lc.^LJ1j 4_ujV! 4 jL&]| 4ul£La ^j_a cilKi ^Cj 
C^tJJI JLa^. Lj-^j-ujjLu_ujJj cjJjjjjJL^ i^ir, <?V~ < >n ^j-uLlH 

. 1 ^I (jj <>.1 ^a^JLa-C.Li (j j-u-u^Sa p ^ 4 l5l^j L^jL^_uoI <j 

( J-a 4jjL1Uj (jy l£. c_aL£ £)? IjjLa I jJ 

CjI^I (JL>-j j! tj\jujJ> f^ait cr^ £f-* ^ Ltlxl Ja i4_3^_u}l_3Jlj alj-*-tHJI 
CjLcIjJL>.^! t-jLst-t-salj £)j_<_ujL_L^J,t ^V J 6* Lr^ 4 _j_>.jJ 

lj-aL£-j, j < <m !1 ^^y-tTuJI (Jj-ljj pg’tC- <-J^_au ^ ^jJI ^-Aj~4-l>. jJI 

La-Jj j! (^j Jl_jJI ^J_a-*JI SjL^-aj ar 1 > >^! 1 4 j 9 Jlj \^j m,| VL>.j jJl_u La ^Lc. 

CjLsUiJI c^H ‘-^‘^ ^ ^a; IjIjj>.I IjjLus (ja jJI Jl lu lII (j-a 1 

Cu_jL^ 4_jjJ_jJI ^£>LUI (JLa^-V! 4JjLa-a 5 ^_aLLs 4_a_iJ_aJI 

j_a_l^e_a £ruj Jl^JI ^-aT(j>JLi LaLk LajL^ Jj-Ij iSj-^3 - (j^-L^ju 

l_Ajj_uaj ^ 4 -uSLU 4^,j-j j_A 4 ?Jl^£. JjI 4-J1 a • 

jJI ^a-A 4_aLc JlujlIL^ .J-aAJI ^^ JlujlII J^Lilu-ol 4_uj_a 3 jLl^>. 

jl tj-uisz-i 3 jajJI (j^-aJ SjL^ilj ^Jjuj 

| jl>. a jjuj JllulI 1 JLa^. I (j! j-A till j . 3 J <?» a CjVT J_uuIuj 

^j_a Lai . ^_lCJ l^>-aI 4JV1 Jiir~ < m! 4_j^ j_j_uaj (^jJI Jl>JI ^1 

J-a-«-U a-T(_>Ji.I j 1 3 -s. 1 ^j_a J-jj-a 3 j-aL1s {j I LxjI^ 4_jjIj 4_o^Lj 

^cLaTcwl aa (jl^a La 4_ufuI 4u£ Ju>J! ^Jl 

j^ulll jLu ^j| I Jl^I . 4_La ^^alitlLlIj 4lL>JL*_a Mil’ll j.a.Ur<.tI j-^eau 

^aTu>JU a ~G\j A" 11 ^.Ll. ^ «>s3j | , ,.j 4-aajLail Cal^Laliil 

^aJL^ ♦ 4-tal U->iJI Cj I j L 4 J, I j (j^aj 4 jjJllI! CjIjL^IIj (j\j l^aj3j 




1*1 jVail pJLsdl 6jitlb 


VI < n*vVI j! t-jjLaelJI a!jl>-I ^jJlaJI £-a!L>J,I (_^b Jl>.| J^seJ 

4-C. 1— lj I j i_Ls j_j I JLa_c I (jr ^ jLl<_A dUjJa Lo_b . (jddvLjJI <j_A 4_L1s 4^Lb 
c_jjL>o £.I^jvLj Cj-aLb 4 Ijl4 4ub (jj)K mij IjjL^ bl (j_uJ lj^>.jIj (j <i jdCJJ>j 
Laj . 4lij Jl_>JI 4_uljj_u2JI (_^b J_>Js I Jjl3j L« ^yJLc 4 _aLa 4_j_aJLc 

4b>>* jl Ljj^j ( j^j ^,111 (jj^>JI crj-pj Lulc 

(j-LJV jJlILc. 1 * ^ J*C (JjdJ 4_<_a_AJ (_^ujLj_AJ>*jl ^1 £^>.jJt (_£ j-i-U dll juT 4-U.^-A 

I_La JjLs Jj_aj JlIIj .battering machines 4_uj_>JI oVVl 4_cll^ 

4_ujJLll 3jL-h^JI i h'ti ( jy b jj)U "mj 1 Min (jl <±ujJl>JI ^JjlU IjJuLa (jl^ 4 jLj 
J-AJtil IjulA ^yic. La Jl££. 4j| Ju ^ J_AJ C-uL5> 1 * 4_UjJlI I 4-jJl A.« .<1 IjJI (jV 

^a-Ij (j_A j_u£ _}JlC. (JJLlA (j£La ^aJ Ji£*jl 4 jI Jlj 

^ a! bs ^ £j_a 1 «>*•< (jj^-iTuu IjjI^ La-Jj ^LuVI CjLjJLa^. (_^b 

j-J-SjJI JL»-C.f <jf j-& JjJj tfljJ *>l.JJ»Vl <yi i_3pj| 

4jI 4_d. JL2 j (jl V dllb (j_A /a^jJIj 4J£L1j ^aJjlII SLtluJj 

(_£j^>-i i_ ^Jlc. j^TulII ^£La-j 4jI (jLJI (j£. ( j r lc.^ . 4jLtiu_J t_uLsjdu 

dUbj 0 _jJu>JI ^a 1*JI SLtfaj (_^JLc. S^Lc^Tla <~<l Af. 3 _}JulLa 4jjj)j-t^ doj^_Ll/j 
(juj 4-J1 a < nijJI Jl^c. 4jI Jlj j_aI^JLI (J^_j 4jjLa_a Jlo£. ^^SLaI llij 

JLa^. I .fuJ^I 4_j_Lu-si]l 3jl CxIdL^I ^1 

l£[* money economy - cjLj! La! . ^ ^tl ^ ZjZLuj salve labor 

ciJLLA 5004_u_u ^1 JlLa 4_ajI^ CxjI^ VI (^Jb 

4_cLaj>. ujLn ^1 tiJI JljT 3j-^J,I ^Lu-iaJI £j-a 4_j ^j_u Lj V ^ JlC. 

ciLLi * Lu^-aj ^_u^Jl 1I (j\_uLtujjVl JJlc dll JljT ^a-AJJlc j-LiLa (j^L^Lil 

4_j_laJI BjJsiiJIj O-tc-lII ^_^_La (jjJLc. JlaI1aj-OjJl>JI ^aJL*J1^-1 aIt, (jib 

(j^j-aJI (_yb^^laj ^aJ L^_Lu 4j « i i nil CjLsMjlJI (j£. ClcstjJI 4JjL5e-Aj aLj-^VI ^1 
^aJLjlJI jIj-C- (j, I c, 4_ajJl^JI (j^-uaJI (_yb ^aIc. dJl_LA ^aJ IbUl LaI . LajJ^ 
C—«_OEJ (jl d , ,, (JjJj J_LaIL_uJ ^aJ ^_t5C_A (JlJ^_o I JlA (jib C-JjJlJI (_yb duJjl^JI 

.4_ajJlSJ| (j^_ua]| ^^yb (^yJl a • mIjJI ^Lta_Lll 
(j_A 3jLc (j-uj Jlj ^aJjlII SLtluJ 3 j_aLL 3 (jl_j (Jjd_J dLlb Juu (JjJj J^-lalu-uJ ^aj 
j_a ( jr J_c 4 j a I »tl cjlbl mh^VI c-xbLtlj L-uL-ul (jj a~^j (jj jJI (>l>.jJJLI (J_d 
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4_uitjjJL» 4_jju>. 0 jjJl_ij (j-aj-Jl 

^JLc ^ .4 _j_c. Lo-Ic>-1 3 j_&LL LajI ur.L J^IL-La ^j_4 c^t_JI j 

3j-c ( _ r i-C. ^JLjJI Ij- lT l^ jJI JL^jJI JU^.1 £y* J )3Vd l JLit Jjj <« 

LX LdJjL^J 3jL>.lj 3j_UJ <_ylc. J J 1 M J ^ £C_JjLJ1 Ulj . Ig rf. 

jJ L*£ 4_aL^Jl 4 j V jjluJI i-il AU« /t I jj_a ^j-o-ji (_y_LajJI JLt-sajV! 

J 3 f. 4_jl_3 1 1 g in J-^L^ LaJjJ LcLu ^1 j3j o JlA cLL^ 

3ji_c.LlLa 4_titjjlj Cj1ju£ j_3j Lfcj-ic. jl 4 _j£,L^>*I j-<kljlo CjLjL3_a 
L^jI JjJj JjJLj Lo_£ 4-aL^il 4_titJjLlII CjIjl>.VI ^ajLu^iiw <j_o^ . 4 3h-V aj 
j mmj La Ijubj <jLajJI JjL^u 1^<>nn (j! (jr hu^ 4Il3J_c 

cillj ^j|j 4uc. LaTcw VI 1 ^ JjUu CjLlLo^n. (j \j CjLjLia 

4xL».-v lLILLA (jjSLj Jl- 3J .(jLSLUj £)LajJI (J'''*} L^-t.^i*j 4 11^3 ra 

i^uqjlS . LaLa-» <■ ^ H '>a Lh^J L 7 ^-i 3 jLu^jv L&j»kL<J 4£.Lo^** 
<U j mijJI j <^>»H Lt 3 medival cholastics.^j^u-uuj jJJ <j*_> }Lu_a 4jjL3_a jl3c. 
A i^q1\\ j •sst' ^\_jjL_uJ^M jl t JjI^JI ^ Jiil JLwj ^j_a (jOjvLJI 
c_jLt_uo I jru jl Chineses mandarins 4 _*jJlU! cry-^l ^ jL£ q\jj 

iJj-jj .4_<uJl 3JI 4_t^Jjl j «^>r. ( _ T b (jLjll3JI 

(jib ^^y^Laliil ^Lo T l > .VI ^lc. £)lju-a <_y3 <_JjL>iJ IjJ uLLa LI 4 j! Jj-Ij 

^jLajJI j-x£. 3Jlc.LuJ.Ij 4 31~<LJ.' cjL^LSIIJI 4_icLiIL>.VI j_aIjJ^JI (jru 4 jjL3J,I 

( _ jr Lc. dJJ j Jlju j_ 3_<J L^3-U-Laj ^yldl 3 JllvjJI 4_Lu_ujJI ijiaij 

3jJu (j-a < ^LLaX 1 4 _o_jL>>. JjJj c-.<-gejLjj • j-Al‘jJJj (_^3JI 4 jii > nil 

. ^ r 1 ^ " -w 1 ( jJLLa_La ^j_a ^jjJsajj rtJLftJt 3 LuU SjufcLLs ^JjLuj rtJ ^3il CjLt_iVl 
(j-a 3i 1 3»U 4 jjSL3JI CjIjLuJI j_L_u ^yldl 3j-usL3JI 4u_uljjJI jlj-C ^yL4 
Cu_»L^ La LJLc 4-tC. LaTL>»y I CjLtjVI I J[}dj « < < 1 ^ 4 4_LtJjL 4 jjIj 

La-4_j ij l_Ljfc ^.u_lL . LllujJ ^>L.n j _&||jJi LL_i j_u^u>u 

u_3j 3JjLt_aj 
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^ J ->■ tl <tj La (jV! c i ">■ ut 

J.G. Crowther j2jj£ ■?:■?: ^j^KjV! 

IjJLc. 4_lJjJlJLi j_jjj_£ (Jjl— l) -'^ .4jaUtl Sjjill 
<_i^JLll ^ ^2 ^1 4^JLtJ! dIjU^VI t> 

I juk 4 j j4~ Uil La jj£l (j£Llj i(jj-2JI I j-A (j-o JjVl 

j-SLaJI (ji_i 5 a_M » 11 a ^ « *" 11 4 ~ i nlj^ jjk (J^-jJI 
( _ 3 -S (Jj-Sj ulj-i .ii<-jjLj>JI ^a I «tl SLiijj 
a^l_j_Lll jjl—i Ijl^J 4_La 1^ «~ M il J g~ i n a 

Q^a£L^ T ij IjjI£ ^ , ..jtl jj i^s<tl j c' 1a V G 

(jjiLill ijjjuuj Q^3j_Lasjj 4-^,LaIL>.V! SLianJI (JjjtAJ 
(_yJL.II ^a g fJyUa jl ja-iklj-^ jl ^a-^jLatlal-iLa j < i> 
(jj jJI Sj^i! ^1 ii^itlj (JLaJiJIj (jl^j . L^jjSLLaj 

(jlj (jiajLjJ £_lLsL>. 1 g iJa «_i 4 fll"V a i_JS|jjj (j a 1J1 
4 i .1 a 'i (_yg.l U 4^1 j^aLi j-ajLj L « _i_a- -v Cjjl£ 
(_^aL>JI 4jl£La (JSU (jl^ J iil'4 . 4^lj_<iV 
jjLlj .(_yC.LLa^^l ILsIj^a C^aLi 4jjjj (_£ jJ! 4la£.J 4 j 
^U l cjLa^Uil 4'aK J ,„,;^ l. (j^iLLii)fl J-Jj 
Ja-iljjJI jLLal (_y3 ^a-gJSl * ULiLa j|j_3l_j ^a g U tjJi 
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1*1 jVail pJLsdl 6jiblB 


'" 3j £-u2s*3 ^1 d ♦ 1 ^ 1,1 jl 4 jj_SJ! (jl5L<-u (jl£j 

* »^1 i j_bL_a JLi-^j! I^j-ollll (jl il . 4 jI j jLLdVI c_xJ*. j_a-> L^iuLj 
J _ < - uJ-4-j-C 1— L ua jl Cxjl^ 4_i£,ljj- ( JLa£.Ij CjLa^-aJ (jj_ajJaj l^j t^jLLaJLuJI 
J_2_*JI c__<j>*Lt-o ^j_a j-aL dJLIIij LaL2-aj 4_uj ^-AjJIju ^j-a CjLvLvj ^^jL>.L>. 
(jl ni tl C-c Jv L^a (JJJlAIjJ ^-^JL^cLj /s*ij <j_uL<Jt (jl£j . 

(j^Llj ttiLli ^_j_c jl jl a I Jl*JI ^_j_b j_jJ 4_ajLs <L>.I_>JI CjjI^ UlUsd 

(jLAJI c-jLse-us! CjL>.Lx ^1 i Mil ( jr J_a Llj J-Z3 JLa£.VI 

effect 4_?t_£uJlj cause <. < \ <« tl <jl LLa *4jlLLSJLI 

^j_u1_lI! 1_4^-CjJl>0 aLufuVLs . a (^-uzse-ilu J I (^1 j jLLal ^j-a-ib i_ill JljT 

JuLLj (j? ^.Lb jJbjVI (jVj j_3jVI j-aL j-ajb (jV-ciJI jtjf QJJJ <*Vn 

Ij-al ^j-o^Ljlj 4_a-jJLjuj (jjjJI (j-uLill 3j_Lb cbl£j . 3_iJu^_a 4 _lCj 


Lajj cjjl?cj La IjJ <43lUa 3jja bli^j c_^L-o 4JJL3 t jLiLa-* 

Cjj_aXJI (j <Jj_2j La^“£-3IjJ!J)) - 4~# AjUjj <Q_U^ 5 t-CLOStJ J£ IjLfiJ 

CjI^MaII ojISL^I jlj-a ^Lu <bl ^j-j-coib (jSLaJ (jr U^ujJI jj-t^.a-11 

. ^ i u> *y i ^4 Tl>jli 4_LC.La3.>-VI 

4 t^l Mill j-& ciJI JuT 4_Lc CjJutlLlIj 4lbt_u ^aIL>«J,l jlj»3l j-al ^a-&l 
<j_a 2 U> I «tl l£.UTu J-Llu La «4JLlt)) JlaTu I 

^LiJI ^jSLj . jcJI CjLcvIjj 3j?<j-a L^-AL>b ^4-tic c-bj^u La jl ^_ALLa_a 
4 ja ^ 1 jSLtliJ ^JlA CxjI^ jJ La^ 4 _u3j_lII ^a^iLa-d ^\ n tiJI jul 

p ^ al U <j j|j^Vl JL>- CxjI^ cJJj «3jL>. 4 Mi^LLa L^lA^lla c r ^>.jj jl 

j|ipVl La! ^LlftSyi U^Lae e^l 4 jj-3JI j? 2ULU1I Ji.b 
^jjjt-aJae T u j-bUJi Cr^ ISU^ 4 -^ ^u4>J-LaJjJl>* ^jL>- ^jjJSLtuJ £)J jJI 

L^-JJ bj-aba IjjjSLj ^aJ mi4 mi ^a-A-iljic! Ll>jl ^- uj \ ^ j_>. 

^ Q*\ . Uj (J_a C:r Lc jjU n La-Jlj^VI ^j-a JL>* jjU n cbl^ Vj 

m a j jl <~4a\l ^ w ^‘t I 2U>1, „tl l i i a p 14.1 I bl \ 

L^jI j_tLb 4 2h-V a ^a-AjlS^lj ^a-AJuJL3jj ^jLiLa^o 4 _lLj cbl£ La^Jj 

q . JlujJI jl 1 U>a\l f 4 _juLjJ! 4jLtoL3il l)J? ^ ‘ “J JUfi. 

jbdJI ^j_a <__JL*JI 4 jlLsL 3JLI jljJI billj 1 
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pJLnJI jgJaJ yj9 6 Jj\ Ig JloJIg 6jbaJI pJLc 


q-Q-a c-iLt-usI cillj Jlsu (j_a (j^o lj^-3 (jJ J-ll (jrt^^Lillj 

3jLrt_IL! I 4_L^_au ^Lau-Al (j_a jLtliJI 4 j Jl_lj (jl£ LI ^ »■■ A <1 < (j* 1 3~ ,.. a 

aVj-A _}! JlC. I (jl^ L^jLcJ JlLjj (j I 4_jLi jj_a La (JSJ nil <j_a 4 jjJlu Laj 

(_^uia_a j j_AJs 1 Juu jL^> LLlJo^ LLlJu jl jjj jL-o <-jLt is> Ij (j-Auv jLaJI 

(j-C. ( JT icj .4 jlLL3JiI jlj_<_u! (Ji*l.i (jj) K < »n (jj JlII jlj^Vl jljuu (JJjOJ <j-*J-ll 
jjlc ^Jj^I jlj-<-ul £jL». 3j-$JLl £j£^j->Jt jjl£. (jl (jL-JI 

4jlLdLH.I jlj-^I Jjjv JJl>JI (jJjL^Ijil -iji£. jLus Ju3j Lai. L^LUj ljr £i ^ulj-Lu 
JlZu^l I^£. ^jLxULa-a jlj^lj (j^Ua-aVI J_a£. La !j_u£ 4ul3 jljlsL jl jju 
lL ( j^. 3 Jojuj 3 Jlj Juv Cj1jlUL 3^ ^Jl j)jisLLj 4_u_u_ujJI ^HaLsI jl_3_a ^j_a 
4_auJiJi]l jl ^g»ULLa 4 -C.LuIj ^cLLa^VI ciJjIlj (jl La (j£Jj 3 jL?cjJI 

j-^-a uJl L^jjJ^cjj L&JI (jj^vjj L^jLv (j j)<U3j (jjjJI (jl fLo JI c^* 

4 U 1 mjuJ. 1 4 3jtMl jl 4 jjIjj»-jjjJI 4 3jtMl (^^ik jlj^Vl (j_a 3 JuJl>. 4 3jtM (j-Lux>. 
^aIL>J.I I JlA Lai - (j»*l3~ , „tl (j^i,l euLt-uslj (j\_u3j^Jlj (jj^-aL3i,lj jLseuJI (j_a 
CjjJl^c-jI 3j_ul£ IjL£_ 3| "I jU (j_a-tla (J_a^tJ 4 jL^ JuJl>JI ^jIjjwjjjJI 
(jL^ 4 _jL_j Jj_ 3JI (jiLa-J (_^>* i( jr cLLa_3^M ^_aIL>J.I £ya-j3jj£ (Jj-3j La^-4_jJI 
4 -lLc. 3Lu>JI Cul^ La jj*j ^.Lc. 4 _l£ 3LoJI ^_ila_u (^1 j-aVl 4 jIjlj ^_aiaJ 
C-<-jL£ £jj_JI 4^.j_j (jl jllLa tfo'S’l i?4 ♦ 4-< xuil) (^^cLLa^Vl ^aIL>J,l 

La oJl££. (_^Jj I (^ ^j! j^.jj_lII ^-a T ( j> iXI ^ jlj^VI (j^j 4_a^l^ 

^ i^ia (jl La (j-^-Ij »(_y-cl U4VI ^aIL>J.I (_y^ Ju£. 4^.j_Lll lLUj 4_tic 

(J-ajseTJ (jSj ^aJ ^Lj-^ 4 < <m Kit ^.aLIjlA (jl ^Ij-^VI ( jy IL>. ciJLI!i Juu (j-*j 

(jj£u (jl (^^ j)J^jg-u IjjvIj ^a^ul Ju 14 —lLc. Cul^ La-^ (J-c^dl LujJI ^a^uLo* 

CjLal a~ A^fl (jl j_A LLA ^L^JI j—cVI (jl jj r. . ^a-^Jju>-I j3l ^a-ALLLa_*J 
(j£. 4_3iHic_a Cul^ (^jl i^>.jjuJI ^aH>JU jlj^VI L^uJl JLa (_^uil 4_u_uL_uVI 

(jj) a~^j (jjjjl^>.j^jJI (jl^ J3l4 .(^^LLa^Vl ^-aTu>JU (_y^ jlj^VI CjLaLau-Al 

^a^-aLauufel (j^a^u^l 4_1 jLL> CjI^j ^Jl ^jj ^ Ljj 4jjLtHJI p ^ U ^ r | ^_t_u_ulu 

3-* U 4ul j I iLgjjtjjj 3juJu>JI 4 JjJlI,I (jjj-j, cJu^uuauj 

CjI j a I ♦ II (jL^ 4_3 _LjJ»J,I CjLcLx-uaJlj 4 jjJljJI l^ju>JIj 3jL?elII (^ 4_aul^ 
(j_a /a-^J 4 1 < <1 < ILj j_^I 4_j_a-Al (jSLduJ Cul^ 4_t^^>JI CjLcLLl^JI^ 4jjLcHJI 
. LAj_lC j! 4JjJlII 3jI jlj 4 Ul > ritl LI <>)4 
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1*1 jVail pJLsdl 6jitLb 


dr 1 ,>s ,\\ \ Jd^duJ 4 j^j>»1_l 11 3jl_3e3JI ^Lj (JjJsjj 

I mjJI JJ) 3j^J»l Q^-L9 j_>JIj jLselll (j\£ Jl3Jj . gljulu jl yj Jse_a 



(j|-J_Jj^^ i£j. J Lg^J-L lA LtJj^J Vl • L^jLLi-O Jjjl 4j3^JLgj p jtAsr 


L^ajLJsdj gLufuVI ^ajl 4jjl jjvjj_lII 4 3j t-tIt 4_3 _l 3 jJI 4 -llSHJI 4^jjlU j 3I 
3j^J,l ^L-LuaJI 4_3j_*_a j2 1 LaLgj 1 A h ^*- ^ 



(jjjjl ^>.j^jJI £)l^ JlII *(Jjj-JI ^LLu 1 -}L_u ^yllJ 1 4_gjJui]l c W u U l L$j 



ij jJI 4_g^Lv 4 3 > U ^1 JLjv L«^-Ij_jL£ il i^ j k c. ^Li, ^ T l jU I 
^_y-cl JloJI Q^_33^_>JIj jLscIlII Lai ♦ ^LgTufeVlj 4 jLul!I £>-a jJ lS ju^I <<oa 

f^jljl gf. I jJj ^3L*-aIbe_a ^SL>JI aju-u ^j_a IjjSLg T u ^gJ 

j^lj £)jl 1-LA q _a .^a-^-iLajl 3_}L>. 4_<_ulj.i ^j_tlsj_a ^j-^3 ^gJ ^jIIsLuijj 
L-«-<- ol£La J^_uL>u ^j_a IjuSLgj jJs i_La_u_ujJI ju^Jtil (^UjlI 

4 f ^ U J_<_u ^1 IjJL>o! a-£jV tlLIij t*s ^ I >4 ljjL>. ^j-uLjV J)3 VnI 
J 31*4 . L^jLLusj gLufuVI u ^\ 1 g i>nn J^lCa 3juJu>. J-alLgjljlgf.j 

(J-aljiil IjL^J I^3 jjIj ^fcjLLaj? uLxre_a g Lulu VI jLua^. Q^jjl^ jwj^jJI 
^jJj-^-uj-ll (j^JjlI j^-jj-jJI (js>*} l-£\ • 4 jg aVI JjVI ^LaJ.1 ^1 JuJl>JI 

Ct^ j-aVI CjLjSjI ^ gLuiVI L y^. j! 4_jL<SLII 

^-jI—lLs j| 3jLU q ^.jLuaitJ (4_uLg-Lu-a-U-u) 4 a h a 4^j-*_a ^1 4 jL^_lII 

(jLj^-3JI Lg-Aj-^i miT. ^jLuuJI^^ mi C. ^ujLfaaJI (^U^-3JI J^^^ gLuIuVl 

^aIL>J.I (^Ij-a (^j-uj ^jLULfuJj (Jrujl j^vjj-lII jl^l 1 a^j4 Cjj-<_u ,j\ jJLII 

C>^"~L) J? 6 T~J ck^ ' tiJI JljT jLSLII gl gUtl (j3aju Lalj-4jLcLLa^j 

-gLuluVI ^yil ^>*^3^-11 3^_Laj ^jjJu-gjfcj IL) 4^^_*_a j| Jlus^ ^_tC 

.3j-aL> cjL>-L>o ^jLjjIjj ^jl ji_u3 jij333 jLU 4_<_uIj^ ^1 



^yj| ^LqTufelj ^yt-t-UJJ 3 JJL& J^_a I jjL^uTJl Ljj | ^^-33 l 

CjVjLujj jl tiJjl Mill fjj* JK Mil t J-oju (—3-j^j 4_i5Lu 15LlI>I CjVVI 



4JUJ.U3J (jJjJLuJI ^j_a JISLu/l L^l ^yJI 4 ^LudVL» ciJLIjj 4 4uic VjLUjj 4_L!I L ^>- 
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pJLaJI jghJ ^9 6 jj\$ JI0JI9 6jboll pJLc 


^Ij L^-L^jLs <±ujjl>JI ^JL*JI (jl£ Uj .^ZL>JU 
4jjl(jl ^Jl LujI^ JL*. Jl^ luJj^seIlIIj 4jj_L_<JI (j\j ^ajsej (jjl^IL a 
( jl O-J Ju>JI ^JLjlJI £.Lui 4_u_uL_U <_3j)jiaJI C 1 7)\~%.j (Jji Mill CjJl^-a JlS 

(jAjjl^j^JI t^LuiJ (jl (^^-uu V cilii (jL ■ L K (jl c_oej (j^JJj * I ^ 

(_2_II cl«-JJu>JI ^JL*JI jlj— jI 4_3j_juq ( j^LlmJ J ts >~ c t (j-C. <—3J I <(j ciJI Jul 

(j^^lj^-jjuJI (j^_J ^aJ-3 .^LaVI (^Jl (JJ aLII ClcStjJl jl _}^>»jJ| 

Laj_a£. ^JjlII ^1 <j£j fdj ^aLlJI C^t-JI Jjj-aj 4_t£.ljio q ja ^ mm 

UJ-^ (j-A“^-$-jL3 ‘-^l*^Ll (jry^lj^>.jj_«JI <-aJ9j-a (jl£ Lj ' (j£Uj .4 »:*- ui a 3jJaj 

jj) is >♦ I1 JlLa djLua^Jlj 3_^LaitJI jJt \to a (j_A a I j3jj^ 6j-Cl%j La J-&J 
. (cl<jJu>J! ^^_?e_>iJ! j <^> ♦ tl JlLa (Jl) 4 _u_jJ^_uJI 
<_j|j^>JI StiJIjul Jj? ^ cL<jjl>JI ^i»JI cj!_4_<_u jj-jf (jy-fc La (j£Jj 

■ Ls ^ \ ^ \ c- 1 \j q L»~ cUlZLil CjLUjlII 4_*_u_L (jl jJt Jl 1c. 

CjI Jo*V1 (j-U 4 -ll.u-u <Ls^Lc lLILlA (jL> (Jj 9 jl 4 £.L_u/V 1 <j\j CjLs^LLI (j_*a (_^aL>. 

*m ^>LaVI (jLji 5 ^-a t lo^-^L-la . LcLj 1 ^ j_aj ^-aI j-LaJI ^JljH3 

La 42 }LlII fiJJb Lai.I j£ufcj 3 jIjj>JL 1 Ajl ^ is* \\ j| ^jLlU 

4 ♦ j 1 U H (jI lSj-^3 ' 4jii > nil 4^>Lfc]l ^_«-ul Laj-^a-C 4 -lIc, jlt^j 

^AjLjJ (JjLlu I ^ «>>♦ < (jl 4_1^ J-^- 1 4_U-U-uJ I 4^>UJI JlulXJ L 4K 

(jLIj-3JI ^jla ^jlj L«l .jJ»-I cjjjlx (_^ L_u_u (jj^j 1 ^<>>♦ 1 (jl jt jJ^T 
4 _jI J_j| (j_c 5 Jl_uu L^L Jj_ 3JI (_y]J c-ufcj LujI^ (jla L^jI j 4 ♦j tUIL 4u-^L>^ 
cifaSe-JI (jl (^Jl l(i%-Lua u-<-A j IjJ tL^jlj 4jtuji!aJI ^jL>. (j-A^J 3j-AlIi jl 
(jrl_j (J_udL^ Juv 4_cLal (j^jjl jj>.jj_JI (_yi^. L-LVjI JlS ^LuiVl (j-sajLua^. ( jr ^ 
(j-i jr 1 LaVI ^jLu_u| JlIc. (J-AJU (^jj| ^jL>Jl (jl^ J 3 1~4 - d ♦ J . L 11 j 4_U! 
(^|-(_ r jfcj 4 JJI CJJ^JLa (j_C L>W (J^ nil L^jf (_ ;r l£.“j3j)j^ JJ-U2J Li£"-4_A_J_lLJ I 
(j£. 4 -uJlLa 4jlj_lLJI (jl (jjjj »I4 4_Lc 3 l.-^s A > a V 4_l£ d ^AlA-d ♦ ■. LII 
4T(-<aJtJ (J.L LptJ jJI 1 a 4_uj_a (j£, 4 _jjJlLa 4_uj-a (Jlbtj ^jL>Jl^ 4JJI 
4_Lui_L_u '*** * /**> < 10 11 ^-v. 11 .a ( ^ j L La^VI ^ ^ a ! ts a 14-jLL3_Lui-l * * 

(JSLuiJ CujI^ 4jj!( j| (j\jv 3 H ,,, !l u^ljua I j_aj (_yil4 _u_uIj 
jl 4 _J_*_J_lLJI jufcljiaJI (_y^ ^jLUIj UjL_<-uVI L^>.J_4J (^IjHj 4 J 3*41 4 I Mil 1 11 
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\all pJLaJI 6 jib Lb 


.4-uOxJl JuL*jV|j lilSill ciLUtll 

^ tl ciJJj 3Lo> ^yJjJiiil Ij-Cn-uI ^J1 tiJJb JlJU (_yju_u ^3 

cj>L^*JLI I LaLtki (jj-UI ^Lal Jus (jUjLiu 

cJaL^b jLuo juvjJLl ^UoJJI I jla *43h 4U cjL_uL_3-J1_$ ^LjVIj 4jjl3JJI 

^ 1 r. ^_jl_3_J! ^y-C.1 U 4^1 ^-4-T(J>JU (jV cdJij £UuLi]l (jyS 1*H Ml4 llj Ml 

1 ^l^jLlLo 4_u_uLl9 CjI Jl>.j ^1 <L>.L5tJ L_uL_ul «Lc!j^J1 

J^Ll^JIj 4>AJIj £_j_lJI cjLUx. J^ < "j Lx_ 4 4_ollL>iJ,I cjL<-u! 
^llll JlIIj .^^cLLi^VI £^il>JU ^ Luj-Sj 4_ajju»_a c 4L£ SjUdJLa }Lbc 
Ji3 1 Oj ^ J 3j (_y3JI VLj ^_^j3j« 4 d ♦ t^l ^ ^ 

Sjjjl>JLI 4,141 J^LpJI gLlU >*V 6^ Uj Iji£ V LLul 

4_ll^t_4 CjL_uL_l£J (jljjl L_<JVJ_4_J ^33 d<jl^ JJO>Vl *■ 1 tAs <J 

<j-ujU 3 ^LLjaVI Jl$£. £_j}LU 4_c Lu-oJ I j 4x. I JjJ I dbl£j .3 Jl>. ^yic 4 jlUL3^s 

Lbjjjj 4-u^-A i (j i ^_lc . ji jm (jjj ijj t o i fj 

-juo<LjlII QjJLI! (jLjJ U^3l_$3I j! 1 mI jus 4 jjL?c3JI cj>ULjlU (jjJs ^l^ji 

Ij\ Lcj .ciJIjuT L^j 12 (^jJI (^jL?dJI JoLAill 4oE-£b-L. l>-Luo (Jj-j U£ 
LiLu ^L3j ^jJLI Lblj ^ylbv. j_4i,l_*JI Lt-LtTb£ LLlJu 3jL?cIlII 

(jI (_yJI ji j miJ . ^Jl>JI jLseHJI 4 3 ito 1 1 <y^ ^y3il Jlj_cVl 

ciJJj LxjIj LfcLse-bsj 4j_t IlC. LbjLojIj Jlj-cVI ^yuj£3 3j-ALL3 

ciJJ3 (jr ^ 1_L.LT>>Luo jL^lluul Jl3Jj . {j-A 4JL^U 3 ^JuA ^_yi^.J ^ U M 

(JrU Ij^U^ 1-Jjjjl 3jLfcHl! (jt (_y-ll jLtil (^jJl ^L^ilulS' 

<^lc tj_U ^jJl ui)>LbuVl {y> ^jj| ^lc. dlibj 1 1600-1300 4_b_u 

. Lbjl 4 m ( nl 4 j>>jIj L^UjI JjLuoJ 

4j_ 4^ 4b 1 <_yi£. ^Lu)/1 ^1 j-La-b ^ ^ 11» *y 1 ^_4Tl>JL \ ^jLj 
^yC.1 \r\ °y I ^_^Ib>J.I jJoluuJ tC^jLJl 4 ^,!j^J 1 ^yic L u - l c 4jj^L1 43jIj 

4_l^ 4_a uXor" mi U JjLuojJI (j\ < <i^1 jl ^LuVl .3^Lj 4 _jjI£La] jj_uo3j ^j| udljuT 
^ycLU^Vl ^-4 T (j>JLl Uj . JjtiiLj CjJlx Ls cillb ^jl ijjA (jyic. 

£)Vj 1 jbL_u J-A 4 _u_l*J 1 Cj^fjLJLl ^Uoj (j^-ijLaj JU1 ^ i£j-± 

^-c T l>iXI b)L Jj^j-JLa (j-olj eyij 4j>.Utj ^3 3jjjl>JU 4x.l b^tlj 4_c!jjJ! 

3jucLUl cilij JliIojj J_c£.j LjjJI 4_j^j_*Iu I 4_1^ udJb ^lj! ^cLLa^Vl 


160 




foJLaJI jgJsu yj9 6 Jj\ I 9 JloJIg 6 jbaJI pJLc 


j_ajJ! j_a 3 jJs 4_ajLs 3 JlC.L3JI lLUj . 4_,u.J_£] 1 y j c j_uLl1I 1 £ I l~sj 4J 

c±II JuT jLseIlJI il j 4 jL^j JlIc CjjjJuI La jl_C.j-<_u L^_£Jj 

^llLa IjllcLS tL^lj^lj 4 < <m K tl 4 lol mi j_a 4 h \"-V a LSj_Lj ^j^SkTlij 

jLse-jJ jjJ ^3 ^e_j tiiii lj->-Ijj Lajj>* j| 4 mU-%. (j-ujj LijJI (jl 

♦ JLa-U ^-a-^J £j-^ <^l JJ-}-* 

4_^_>J - L_u Lt_u t .J-OJ-42J J LI I j L£ y i'nC cJ Liti IJ y "nC ^_J LjJ 1 j-\_Jj_aJ I ^,j3j 

(Ja miJ 4_a^L>JI 4UiMitl (J_lS j_a jLa-<^> -4Mill ^,-Aj 3 Jl>.Ij 

((^j-JJ^L) jl ((4-3 JL,oJ 1)) Lai .^L>JI Bjjjv jj£!j j«a!jj>JI 

. JoMJI QjJCu Lr^ 3^1 jl c_jjj^JI Jjj_a3 lJ&jjuz j 4jL^ 

( jr ^ (J-3-Ui <j^j-3j jL£^ LajJj i£jLaVi Mil 4_aLa^J (jIoj_3j JLU ^als 

(j- 4 jL^j ^_Ii_La J jr L£}L$1^I i ^1 I^m ,.j jl£^ 4 jLj 3^ 3I t^Tc-La j_l£. jl Ju_a 
c_jL^tx^l (j-* ^< mjJI jj) <<o«tl (jrU^aJLl ^Ldsjl CjjjjfcJu jl dJ3 4 j^_uj 
4jJl3_lII CjLila^. jLa LjJI CjLlU^. 4 < <m Cjj_Lu>- Jl£j Lai . CJj-LlJI 

CtijJI t d^ J > J mi 11 jL?e_jJLj 4 iMiilli 4 jL*JJ 4_lju-o C-iSt-tls I L^jUIj_».Ij 

CjI jI a f . lP! I (j-* (jj-L$-a-t! cr*-'- 0 

jl ^ U ts *>I Jjl ^jl * 1 *-^.3^ elf) *^^^J 

L^_l 3 Jjljyi C-<- p J ^1 4 m (i tl (^y-tbj 1096 4_u_u CjJu>. Jij^_jJI JuId jaLc 

ryj l '^"<2 (j-l-jJl a Mill LJLLajJ ^jK <» Lblj |jJ 4_tia^. JjLj ^-^-aLj^ 

Lolj ^a-3 . L^LjjjJLa ^^yJLjfcl ciJJ3 Juu ^JlA CjLtia-*J 

JoxS till jj I Jilljjfcj ljlL>ol JjLa-a (jyic. ^aI(J t-HJj ^Ju-sallll CjUIj->*J 

CjLjJLa -*—j d<_aL3 4_pt_u_u_a 4 -Lj-A JjI Lai » j. miT. oJLlII 4jL^j 

CjIjI af, CxjI^ Ltj * 4 _l>»IjJI 4jj_jLlII CjI 3^3 Mill j_a^>- 4-u-A dul^ Jui£ Jij_3_Lll 
LjJI CjLiiaX. CxjI£j JLa ^jj/IjJ ^Ll>o V ulajjjijJI j i^**tl ^j^LLs ^LuVI 
jLaill^Mi 3j-u^ (-dLafc ^aJ C1 <- l> - t3^_u^^Lslie^a 1 L^jlalj^ij 

3^-3uj ^jUail ^l^_u_i_u^ 1^ ^_iI CjLiia^. Cxjl£ I jJ 4^JIl^_a^Li ^c_j^_U 
^jLsellil J-aLiillJI JjLjjJ LuIj (jl-cLLLi a5L^ t^_jj_a JljLc, 
Cjjjlajj £y-i\ j-Uj 4 -lLvL-oJI (jjJ.1 i^y£ ^yV> i <ijJI jj) <^>»U (jLjJ cU IJu Ju 9 4_jj_t^j 
C^_aLs 4_ujjjVI oL*_aIL>JU Jjl-j3jj^ c_<_AJ La^-LjJLlajJ CxjI^ Llj . L^_t^ 
Cjj-^Io CjI A arj 4I1 jJl>JI jl aVt < »VI (^jL-a jL^ t4_al_A j-a 1 ^j4 
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1*1 jVail pJLsdl 6jJtlb 


J ciilli aLu! £y\_jJLLaj^M ^JljI La Jjl 

(^JlS-JI JjLiII CjL1a£. J Cjjj_Laj (jy-Aj 4j^uaXI Cj^LabJJ Lot 

dal mi ) J-JL-j-jj t JuJ i m~ II jL_t£. J <<-">**-~i < .n JljI ^ c_(jIojjJill ^jJlajj 
^j_A Jjl ILciajl (j-i-iJLtajVl £)p3 tcdl JuT4_4 jLSJI 4jjLseUJI Cj l£j-tTuJ 1 
LI 4_j| j*3jjS fjj .JJ .4_j_»jjjVl CjL*_aIL>«J, I j^L_u LgldOl ^ Jjl 

ajGLU VIj_a| i_.<jvj)~ / <nj 4 _jJLc. 4jjL?cIlII ^ jtl UjVl £_jl_Caj Cu_il^ 
<j_A 4 -cLa->* ^jjLaj cjLLLt^ CajI^ La LJLc 4_jl_3 

CjIjI *c. J a mij jLus jl 4»" i CjI A *c. jLLa_} Juilj 

. ^L!i_a 4jjLajlII £jjLt ju£ 4jjLaTll^u 1 

t rtjhjltj <UjLU ^L>j I ^_L>» <LuI£LaI ^IjJl>. jl a~h < mV I CujI Ju9j La I 
. 4_j_b ^_<_uj_jJI j £-LLiV1 CjLlLa-*J 4j^£ 4jl^J ^ | jus Sjbtlll j-flVI 

^-Lu J-aL»I]I ^jljLua 3juJu>. j-jLiaj JL»o! ^J| QJ» < mj jLsellJI jLu^ Ji2i^ 

^ mi II 4_jvL>. ^ I r. JljJ_j jLstjlj JUjJLl ^Luh Q^jJLLaj I jjLt-saj 

jJaJJI (_pajlju L^_<_uL_uI (J7 $ 4_lILLJsI oJJt CxjI£j (f‘ ‘ "'j 

OW Uj ai.Vl (j-uLtfl £jJ <^1 

I ^ < “ * * 4_jjI li ^.Lalt^l L^j uLa^peJ Loj d jr 1 U^VI j| 4_ajJ.1 

CLul^j j-UjJI 4-cl_Luo (jr ^ <\-L^j^se~LA Cxjl^ ^lilc \ UlM . L^-fALg-U 

4_cLu^ij *^1 U «CxjI^ L_uJjji^ La I ^LuLj J ||j_Lv 

4_L^j_t^oJs' CjLj_La-aJLj j. MlJ ^JLa j£j-A (Jjl 0 JlA L-ajjjJL^ 

LaI . L^jjblj L^JMjLL^I >ti-vj L^ Jlj^VI Iji^j tillij ^>jjjl 

V Jiwl jJI £_A2J 4 jjJlA L^jI ^yil W- 5 !^ tjl I JlA Ljt 2 

' jl aV< I mI OJ) t J nj L^_l3 jLjcHII J ^aJ Ulj aJ^LajJI (jylc 
^-AL-Li ij JLA^ 2 b^t_J| ^JjLjtHll £j|^Jtl ^jjLA I 4 J J-LaT(J ^1 ^JjLstHll JLuiVl 

. 4j Jl2_lII ^jlol^It^^lj Jj^aIJI CjI jl of. ^Jl dJj ^j_A V Jj £j>j)Wlj 

V j ^ 1 U> aVI eiJfjUll ^ t mi ^1 JJ mij I L_AJj_LaJ! q _a 4JL*Jj 

^Jl /a^jL*1sLS_a JLa ^j_A 4_jJ] La J_u-^_>o ^j_A Q^J^LaUj 

cjLiLajlII jLajjI ^1 cLLIi jl^Ij . Lujjj^I^ c_ajl <^>U c-jLst-ust (j-A 
liLi, La I «^j^l 4 _l>.Lj jj-A JLLsj ^LjjjI <Lo*Lj (j_A 4_i^_uaJ,l 

JI^aVI ( j-« Jlj3-a jLiajj 4jl>.j_a ^jLs c_Jjj>JI JLLLj ^L_ujI ^Jl ciJJj 
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foJLaJI J 9 tu y^9 6 Jj \Ig JloJIg 6jbOJI pJLc 


.^LsjJIj cjLjJU_c 1 I ^Ij^oVIj <jJjltl 1 ^^y, 

4_u^u>JI j|jUU4.j ^^.LLa^VI ^qTl>JU Mittl jL£ Juils 

£)! IfijJLo jLt^ Ju9j Lol jLt£,j JLo q-a ^jJl! j^jIu La o j-ua (_^ic 

dsj_^v. ^^jJul (J-IJ JUI djJJg (jp3 ciJ|ju]i ‘ 1 «11 ^j_a I U>aV1 

. LsLLaj £j_ujl 4_u^_». Jjj-ou (_^Lc < Ht tlj <jJjUJ ^ 0 - 0 -A 

^l_u3 ^1 (_jj^»>JI JjLLaj £-L_4jjIj JUU Cj*^ 1 tt *y 1 ^jlalju^l JloJj 
(jjJ^Jtlu ^M_lI]I iSj^ * 4-o La 4_u_uLu_uJ 4u£: LqTlv I CjI^uju 

4_o 1 J o mij jLuo ^j! Ul i (i <jL> Jja jl CjL»-oToe-o Q^oSLstJ <jJ^lo ^1 

j fc> «i . Vjl Ltajj^j 1 jTlL>oI JjjLstHll 4u*»j *— J ^ L> ‘ Lo ciJJ j . L^LolSu 

LtcLL^i Lajj J^jL^JI ^ {_£jJI tiilil ^ju tiJI jul IjTlL>J>) ^1 

4jLoL>Jj 4_! £-tk litj j}LJ! O-Sfc-LuaIj 4 IjTlL^jI ^Ic. 4jllaJL_u < ,,. .j-Kl ^ V 
-Ij T l L> oI ^ jr 3 ^SL>JI jlu ^ylii'-^tol < ullb. 4-tc.l 4-tSLlo L^K cul^ jJ Lo£ 
3j_4-uLj_ 3 Lot . C—jLufcluVl |jU_4 Cjr Lc. V (jJJ j C-.4JVJ-QJ 4 j!jjJ 1 |ju-o L;r ic. ^J_< 2 J 

- 1 UtoV 1 ^Ij^VI ^j- 4 (jj-LstToj IjjI^ L^jj jJa Lull I 

(JJj_LlJI <j_o (jlatj-ILaVI \ c. Iju*.jJ Ju3 ^lj-c.1 £j\ 

LjjL_o ^_o VI (jlu (JjJiiS ciJJj Ju)u JuJuv. ^j_o (j^ej l_Aj 44_u_4Uj^iAi I 

.3j- l tSLII cjLjj^LdIj-j^VI jl cjLiSLUI ^Lj^j l_jj^>JI ^Lt^j j-4^ul ! Juu 
Jjljjl Jl^C. ^Tcv- L-oJjji^ ^j-0 ciJJ-U-JI (j-« (j^LL o Ij-lL^ul lLI ^JLo 

JLUj > (i ijjJLaJI (j^j-J.1 4 _<jj^L^J ^jlcl ^jJI cLJLlII 

^j-o 14?j ^!j ^- T u > . 4 ~ Uj^j jjljjl jjuuj ^jl Loj . 1339 4 i iii tiJLIjj 
o c-jL<-ut>> ^-LL jIj^VI (j-°j (j’Uj^.lla^VI ol^-«VI 

^^Jl 4uLi Jl^. j_tIsjJI tiUii Jl^Jj . 4_jJU,Ij 4-u-ul j t nil 4 j 1 Ul t ,i ^ 

4-cJ-vl jJI (_jj^>J! oilj 3juvljj| 4 SJL 0 JLI juv. cjLIj-LajioVI ^Ljpjl 

4_oLou-Al (j- 4 4_t^ tilill jLus ^jJI Jl>JI ^1 

4_j_b i_3jju>JI Cjj o "i < m I i^JlJI Cx^jJI .^jL>JI jJlC. £-A ujjjj>JIj 

4_j_cLoJL>.VI ^LudjVI Cjjj_AJu 4JL^1d CjIj_u_4j-^jL>JI j Ji^ljJI i _ T b-4_oul!s 

LojLs tillii LoJu£. 4jI Jj_3j tj.jU-%. ^jlu^a ^\ 4jj 1 f^^tVIj 

LS-i 4oi3 Lft-t-Ju ^ ^ t^l , : ;, < (jjJ l-i_<-Ti-<-u-J t j^_j_<_uUjjJLi]l (j^Jj_o-llj lLI^_uJI LuIj 

. Ljjulol Ij\ ^ \ in U£ oJlilil Jjlj^l Ju ^luLual (_P<il ^luSu ^)J)jjLjcIuj 
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\all pJLaJI 6jitlb 


4-IjLc. qjQ I (j- 4 JlJ Ju>JI (JI ^_LC 

Cjl A QC. Cxjl^ ' J- CJllll cjj-S!u_o1 

(JLuv I 4 _j^Lj j. i c, ^IjjJl f^l\ Jlj_oj tiJJi J-j-S L$j (jj) <<o <<oV~m IjjI^ I 

£)L£j t Lcu_jjjJI_3 Cj}L>L*J 1 ^ ^ 1 /^_o o^-£t 4-LjLc. C< iL£~ . i"i At / <1 

lj_5e_j_t^l ^- T l jv - <LJU! Jjj_olJI CjI ji of, Qj) <*o i.nV'n Lfejljlsl 

♦ jl <«Q ^_)-0 11,\^ 

gLir.Lol.-v VI 4ll£U! 41 o »~i o ^^JaL V III Lo (jSJj 

Ij^iajl S <-dj_uJlj JUll JL>.j L^j ^ T t-o T u ^_pil 4-u-ulj < nil c_«jIj-o jl 

4J CjjLi^j 4_LL^i,l CjLiLHU Lo-l£. j ^ 1 <,0 t 1 ^ ^-luJ Jllo ^Jl }ilLo 

Lo-Ulj jLud 4jL^ Jlj-o j,l Mifll r (i Lot . 1314 4_u_u {^£> 4.».i^j 4 jISLo ^oIL>«J.I 
till ^ Lo <J_j . j-lIlC. £j|jJI (jjHJ I ^£) t_jjJsaJl Ar 1 / tys\ {j ^LluIiJ jjl ^JLo-JlU 

LoLc Lj 3j^C LcuJjjJL^ p^L>. <j_o j_Aj j_Lu_uJ lJ Jjvj 

c_<_jt.i Lj^I IjuA 1)L^ . JLo 4 j \1 <*1 3jJs 4_i ^-Tt-oTo Lo J «>*! < 

IjJS p~^j c>^ ^ 4lls Ljl^>. j^j 4jVj j4j>JL^ 3 oljj < «itlj 4^^>JI 

J_oju (Jj iCjL*_u (j_o ej£j -«J 4_l 1I 4_tlc 4 _l>.jj Lo jl 4 JLo^cj ^ jJt c < 3UL 
^»_LC 3 j sl iVi^Vl 4lblSLo ^jy-L-uL l<-uJ 1 C>j£:J~c> ^0jr.Ju ^yJLc, ciJJj ^j_o Vju 

til^jt (jI .o^LjIJI JuId 4r:lj-usj 4_uJui,l 4 -^Lo T l > .V' Cj 1 3 i to 1! 4 j^LlS 

i^jl-uj LoJlIc p^jt^ ^j_ol_Ltl 4 _oLc. j^£ n! Ir. ^M_l1]I 

<Jr\J 4_IoLiij ^j-O jLStil 4_IjL^fc_0 5J-3JI (J1 0»" Mil ^1 0>4U! 

(jjJLc u <>1 4 ciUi Juu 4-jl tol < U ^jJlU Ju9 I JlA . ^LlII 

Cu_jL^ ^jJ! p_Aj i4_I c- < » mi tt I Jl_ljLj J <>» I ' U ,s~r,cS\ 4j « .i^LLo 

t_3J > 11 j <L>.Ll^j <ULoX. t (jl ^j_o <Ur.Ju Loj (jLo^l 4 juU <U ^jj^dLLo 
4jI Lo^-tilLi jj_o ^I .(j_uLll! 4 _oLcj LuJlII CjLajIaJI ^JL-o 

4_1jL?c_o ■ t-> . -w T (jl j-oVI j_L JlU 2j sl «^**«aVI Jjj_oTlH CjLiLqjl! g> 1 

(j_o J^>j|j ^Juls l j < Mj m 4 ^j_o L^ C-m-o T <->-' 

Ip^ol j^I c_j( j_o p^j^llo (jj)3l»j I<?jl 31-%. Lot. 4_il tol mij 
4_jJ^_A Ij-o-<-o^j ^^-^-tful-La 1J ilLo I Lull I 

jJ J>j_j 4ll 4_<_tuij J) oj < t Jl3]j o p_Aj oV 
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pJLaJI j 9 tu y^9 6 jj\ Ig JloJIg 6jbOJI pJLc 


4-jLjI < n -v. IjJL>0 p ^j o-v. Jullt j 4JJ1j 4JUI 

^LUl Jui3 . dJJIi Juu LcLu oljjlalllj CjL'jU 

4u>.LjJ w 1 ^ iSj- 2 ? (^^JLc Ij 4 jJ^jjlH I l)J)J < 11 ijjJLa-11 

i^2> jj_Lj CjjJlx ciJJ5 t * * 3f, . I 4 I 54 i mi jJlud ^^j-ujua c-ijvj-cj cillij Jj^JI 

^-a Cj! jL5eIu_o 1 c_<jL>. cillij L^JIjLjjJ Q 1 <1 c.Ij^JI (j!ju-a 

mij L_a_*_tiaJI IJlj • L$j 4_3j_*_a tiJIjuT j_alu?e-al] (j5L 3j-u£ JLa^-lj 
£)! ^Jl ^j-oL-LII L> 4 LaJ l_Lc <jJJ5j ^cLLa^VI ^ 1 tVi 11 4_j_u llj mi4 LLuI/ 

.4_<_u_aj 1 LaVl L^J ^LaTu ^UJl 3j_3J! Jlj^j 3^j 9 4_o»L^ c-t-t-uSu ^JLU 

j I atj-aVI (_jL 3J^ LaLau-Al (jjj_u<j 3_bjJll (_)-&! Jdu ^als 

/a^xjiAi? 3-La La. I ( _ |r U aljjjVI 1 — 1 |j (_,^II jU^llj 3 jUjJI 3JLfcj 3 * fc».11 j 3^jVLi 

-L$j t jj)«~s"n SjjjJI 3jt-i 1 u-i Ijjjiji —3_jJI (jjJll Jjkl alj (Jj . L^j 

jn j I taaVI 3-a^>*j Ca>iJ (j^a*jj-i l^lla jjjjdl ,1 j 1 »TI (jLi £ya 3^3 , .."tl ^J| 

£-aa»-j 1- .. .iStl 3 JljJj>JI ilil 3jUII aljjl (jl jjjyS (_^lj j«3 

c^jui us £i jL>yi j^LUaj jisuvi jai^ ^ jjSpii (jji iro! jis jm 
tiJI jlj| (jjjLiJI (j-U tllj_iji (j^JI £j(J-ll Cj-iISj .L_iJjJ»Illlj 3 j^UJI 3 J q dl? 

JUJL>. JS (j^. i. .-a- il l (jjs (O-a^JI ulij-is. Jll ^1 JljVIj (jjlUJI 3UISUI 

3 « j j U !l 3 _uIjJlj 1 3« mi i_^jJI (jUojVLa .jIj_ijiV| jj-o JjjJLl jj^. UiUSLIIj 

USj .j»Uli-itl 1U -a- aj (JUcjs 3 i n3 i jJt ^ us~i\ Jl2 aLuiVI (_^aal 

0 J g c. ^ is~i a (tujSs jgjajltatl (jjjSUi.1 jatj Ulj 

ULa (j_jJjUe_y (jl i.i'tjM 3 ajjta JJ£. u3j .' 1 "J CJ^! >»T I aamJ Ulj 

i^ULSLaVl j SjUaaJI i^ULUJI (j^a I j . i .W .,.._, (j| J^V Ua aLuiVl 
. ((jUu j/lj 3 JLiUal) (jaaUaJI (jjJUk (j^a JS 1 gjU ^ j) 1—> i_i (jj3J^ 

(jl J_aa (jU iTifjJa (^,111 iTilj^Ialll i-iiti JS (jT ^I >i_J>S (_>UL>. I_L& ,jja 
3 _jISUj (JU.I (JU-J jl~m' "I (jSU L^a-Ua Uj 3 jjUcH!I (JU^VIj \1 .VraVI 
jJiill CjL^>.j (^ (jja Ij^a U i_dU (_yJI lilljj i3_^.Ui>-lj 3 t ujjUui 
j_j_iS ^-31 3_! (jLS UU j (JS (jl I i3_i£.Uuail i—a^aiJIj ^Ji_l!I (J-a-*-ll (_y^j 

2jUiS (jJjUo (jr^ jlSljj?l (_,JI JUIj ^I^LiVlj (JUJI ic.jj J54I3 (jJU 
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1*1 jVail pJLsdl 6jJtlb 


4_jL£HI £)l L-LlJvLu^ ^Ij Jl3J& .LjJjLseUJ! £ l^_>.l J d , ,, n\ ^JjlII £)|jLU3 g A I 
CjJlIsj-JJ jJa j^jfeLU L^j ^ «Lt£. 1_4IL>.VI 

(jy^. LujI ^ jJI ^>.JJ_J1 £_*IL>«J.I J-Aj ^jL>J £-*Ibe_4 L^_4 jLcj 

a £ iU>tt < fidlLa^a-ciJI JuT 4 jjI!^>» jj_tJI Cj La-aTcse-g-U <—u£ t Lc^jI LljIj J_3Jj 

Jl_u3 4JLjLc Jlii-ol (_dj_uJI i-jLst-Ltfsl (j_4 3juJu>JI 4_^L>JI 
3 jljju>JI ' ^jla (jV 1 UaV 1 Ljr Lc. L^jLti 

^£<^1 j|>Vl LiuJu^J CjI 3tUtl ^Ltaj ^1 C>-oTl 1 j 1 g I n£l') 

^3 4jjl^>.j^jil Cj U - w -J.' (jl lLL l aIj t^cl ^d o -J.I 4 _^jIj9 

L^£" jl ♦ '-^>"<' jll^L-u! 3jiij 4 J^_*J! ^Jl jt\ 

(J-uL^v (j! l—Lll—J {j-C. 1 c-.<-?e-3 4 _j 1 j—j-C ♦ ^ <^>H1 (jy-£ 4 J I C, Jl^jkJI 

i «>»tl 1 ^jj4^1 cjI jus 

4j_}L*_c C^jI£ 3 JljJun. ^J1 ts~t aj 4_>jl 4 jj£L^ CjIjLu > <n CjjLus 

Juu t-iLI j JlJU ^JL*J| (jl V] * ^ < <<*\ ^LtlJ L^_L4 C__<_jL>. 

4_jj>.jj LcLfc M-aLc iiil lLLI> }L dxjl^ (jP-M (jr^J ‘4aj^ jjvjj_lII a 3 . t-» 11 

C-J)L£" 4jL^JLlj 4JjJlj jUJI (j - 4 J-^ jlII . ^JL*JI 3^j< n<s 

^- > 11 I 4 J 4 1 ^ 1 1 (it! L^j ol3Uj| 6j3l& ijr £ ciilij (35eJj 

. tijj_uil <_jLjjIj jm <-jl_5tJ-sD I U^jjl^>. j^jJI Jl^£. ^yil Jl^C. 

(j j) 1 ^ m i j ljjL-a> ^Lu-aJI (jLi j-iujl 

■^1 ^1 j3jj£ c-uk j Jl3^ L$j jL>oVIj jJLoJI ^\3j\ CjIjUt. ^ LaLk ^L3 j 

OjLfcJijlj ^JL*JI 31 Mirt <- 11 mIIU ^Llt! ^1 ^jl 4i^ tiJJj ^jL 

- 1 M U 1 1 4jL^j ^£, 
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q 4 _l q-AI L^i ^9-*- < - u o^J^il Cj^- L> - L-J^ (j-^ 

^JLtJI 3 qj t It a {s ^£> I JjJlX 1 (I U♦ r a £jl r<f.L 4 

jl£bVl (j | 1 JJt ^lj jJil^ j_jju-ia] 1 CujIj oU 
J-UZLJt-l\ LevjJj_£j ^jlj-j_<u ^jllLcLfc pl~ 4 (a JuJl>JI 
j * • (-^11 OjIj (Jjl_3e_i ^Jl ^juj J^_u l_L&^ * ‘ t^s j . ..^ tl 

4^^Lc jJj-tSJii I jjisalll] Jjfc j_Aj 4-lIc. c-'-l-^j o I 

(jV! 1 <\j «t a 9 4jaUtl a 1*-1I ^lr.Ij 

Ll>-jJjJSLl!' ^_AUa-c o_a 4JUev ^1 

. ^JUJI (jy ic LAqjIj 4 rtl q (S*\C, CjjL-o ^yllH 

^JLc LLuIS” (jlj jJila 

jJLiw Ju9 J) J i jfLv (jVj tJ) U r (IJ I Jju ^L>. 

4_JLL?e_J (jl jJl_(_J UlJLj Ijjf Oj-U^C. (jyS jLu 

(-Ja^LoJj jlji>«JI o-a 1 n <<Vi »1 gif. 

fJL*J1 (j\i 4_i3fcjjL<JI 4 ^MjlII l£ f^J! 

l_>L£ j (jl Ju-g^ . 4 Jjjv JlS Lev jJ jj£lJ I j 

jjfcj -1927 4 _Lluj <(^>j, <^r.j ^- lLJ Lv)) 

^_l^jl!I 4_<_uljjJ 4T(jJ>->JI JlC.1 ^-aJI ^_<_ujl (^Jiij i_iL&jl 

^l]l 4-j£>L£j! 4_loL>JI 4jlj_lLsj ^.lLJLv 4_til_c ^jJI 

Q^JLjU I^jLj 0\Io*LjJlj (^ASltXl jjLt^ 

43Ll^J ^jVl J^tji! oWl oLaUia! of 

jev c-jj)^ mi !*< tl L^_l 3 4 r (fitl ^ Jy levj 
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1*1 jVail pJLaJI 6 jiblb 


3 JJa «L>.jJl1Lj 4_ltv. jJC jUUIaI tlul£ t 1609 4_L_U 

jl L>~, ,.V1 J_u^ 4 JLjlIj . dll JuT *J , '~' c L^J 4_aL*JI 4_i_u-£iJI 

^ »LJl^ c jLtll dujjL>JI 

4jS^^» LlUli Jl*J I ^ I tlj^ ^-lLlLcu^ I ^ 1 ^ ^ I 1 *ISL l X 1^ ^)-U Jll^l I Ju 

j-j| C_d_i£j ttlll r j <<-^i -7T "t tlj ^-t>»l j^s-JI tillj_ui]l JJ-cuJ <CiWl <1 <<-Vl 

j <jj t 4_j_aL>. JuLa ^-tToTu Ji-pa ^_>l( jLaI 4j|-3^j^ mi 4jIjij t_ t-t-use-i- 4_Lc. 

t ^^yjiitil 1 ^ a a <<^> Ju9 4_JT 4 _jJLl3 ^JlC. <^)l JjVI jLlul uy>* <-£U5j 
^j-uJl-L^XI <—3j1s {j-A 4_x£^j J ) lj_}L 4_*_aL>. jLu_ul t juu^jla ^JlISj 
11 j_}Lj 4_Jj_La ljr £ 4_tfojj 4_J d_iL£ 4 jI lJi_j£j tluj)aIjJ Mill ^_yj^>JI 
tiJUi ^j_a ju^lj • I 597 4_u_u 1 j ( <m h 4 a 111 4JI (J-5e_<_u 4ul l-LxSj 

j^jJI lJuVI 4jL<£ < <iljl j-lu (j I Ju-a 4ul j_A ^-jjLuaJI tlulj (JjJaj La^ 

c (i i*~> 1638 4_u_u «3jjL>ll» ^ Mill 4jL£ j- lLJ L>. I ju cJiaS" ^L*j tiiLi *jll 
La La 1 j 4 If. ^La-c ajl r<c. Li 1 ^l^oj-Ll£ arsenal . <L^_L_uVl ^Tl<.u 1 ^_aljj 
.t_u-tfaj>JI ^,-cIjlII JLjj>JIj jiulil jIjj ^yil Ju 

^iJLJU> jiS^Vl ^ f UJI j^Vl 

CjL^j 4_jLiLIL^J ^_^jJJ,I < J^XjuL-wI j_& 4_uJaJI 4jIjL>oIj 

tl<_llj i-t-A . La JljJ_J miIjI jiSL^I (jl > nrt*4 ^Jb L^J 

^Jl Aj j '" s>" t__<_A ju ^SL<.oJjI (jL j^ju La La t ^ ^j ^ ! I 

j. > 11 <7j (jl (1>5 Lxj oj-u^c. <Lt>.jJ jJSjJI j-aLLiXL ^-lLJLv. ^L^ T laI 

V 4_tjj_a_i ^1 4 " aVI tiLIj J-*-I J-j tLAjjt>*l (_^JI 4jgltII tiiL^Lstlll j_<_u III 

j_3t_i c.cjl-4Tl>.I L^jj c^l 4JL^>- (j \j £)-* 

. ^ jy l]l 4 <ijt^>»ll 4-t>-jijJSLiil CjIjUoVL tltlsL>.I (_^UI (-^^j-laJI LJ J4 hj 

(j^>- j-ij-t5!rJI ^J-aLtil £j] jjb 4j-jju-aJI titjl^ (Jj-Sj L^ i^SLuiji 4jlf. ^ (j^ La 

JlUj .^jJLjJLv. L^j J_a ^ylil ^-a-LJ I J5L ojTJ I ^Ll La La ^LaLc 

^JLc, jl (La^£, l^-u^a 1927 4—Lt-u ^ °i 3^_a (JjV ^ ^ L Cy L> ' ^5L_uJ^l * j L^ 

4_jj_S 4_*_bJ lj ^^jUI jLuil t—iLSLII LuIj 4_ul^ 4?LLaT(j La lJOLL 
tl> 1 —L l . « -jjVI j CjLL p Mill (jLI (j-ij 1 m^jIII cr^ 1 t( JJ 

4_cLa->- ^ Ju I ^-L. lIij-^Is Ijuv tliVLa_aj Ltt^ Lu Ij 1 £1*4 . (jj_aJI IjlA 

4_S_j_S^>JI c>^ ^ ol -t ^P 1 (J^ 3 ^ flll (j- 0 
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foJLaJI 6luu9 L^^J^jlSuJI 


jaL-oJl aLlII 3I cjjI£Ljjj^iLJLx L^j^P J}L»- £>* 

L-Aj—lTlj 4_jj_Ia_Lll 1 j 1 < >» 3 11 y$ c!l<_se-j j_d> Lx-il «Ll%jjIj 3j3l3 4j I (jr £ 

^j-oSLjlj Lo»jJ jjjSkTJ' y&j jl j. <^r 3 JljL_uJI 

c-jLTl^J' *VJ_a j 1 U ; tl I ji_A 4 <l^L>JI 3.U 11 ?r II ^ L&jjju 
4_JLLijV1 ^IjI 4_lO jl 4 _jjj*JI I JlC ^-lLJL>. (j\ QJ)J 1 n<jUl 

-j^Ji.1 (j-aj . Jlj^j yl\ Ll>.jJSjiJI jLu^j I ^S^33 CxjI^ 

LoIdIaj jJI 4 j ( „<jUI jl£^>U (jK>*i* <<M1 CxjIj 

oW UlhJ '>>L^ Jj-ljj 3-4 ^JJJ JU^Vlj iTjLibSLlI £-a 

JaVl ^41.1 ^ I ^ylc. ^Jl3cj u_jj 4_uJa_3 

jLpJl <-d_J3 3_c JljjI J 3 i 4 t JLv. 4 _jI (jr lc. j-u^ ^L?c-Lj Ji_>o 

i^JL*JI »Lg-UJI 3 ^_l-l^ 4_j_taij < -■ 33 tl Cr< _u£jLU 

J-xC 4jJJ_t*3J ^JL*JI £_iLlo m(J ^gl^JLl (jLj JJ_3j 3 j< 311 ^j-C 

LaIjlj jLSLsVlj cjLjLl^LII cjJJbJ 3 n! .>»^ 3jjj 1939 ^Lc. (jy-s L_blj ^ 314 
CjL_<jjIj^)) 4__L_<_u_JI t *1 \ 3 J mi ) 1—aJ ’( c. dJLJ3j 4 _jjI j J } in^ 11 
. aljL>.| ^*- jL£ ’ ra-se-do j-&j Galilean Studies* j-ti-tJL>» 

Ll>-jJj-(SkTJI jcjjIj 4.l<iALj eiJ!3 4_jlH^ yg 4-sr 3 Jjl (jr ^ ^—SjUju 4jjI {y* 
^34 4 A? ^1 4_uIj 3jLil jiwT yd ^| Jlj>o V Lul VI 

o\yi 4_<_u_3_j 4 _jLH^ jj-^s 4-uliJI 4-Sfc-3-GaJI 4 jjI<3^33 4 
4 3 iii \ 3 11 £ g 't a 4 _Lj_u^jJI 4jL>Ll^ LaUjl^c. L^JLs 3JlJIlj J 33 <j 
^ dljj U-l^ UUj (j^-u j-oj-l^JlIc Scientific utilariaianism.4 j«3<!' 

4_»_«_uljJI 4^j-*J,l Jj^LscUj 4lill]l 4-a- 3 <^>Uj 31 *33 4_jjIj 4 h*w^La 
j) j i j ILv 4_jjI^ CxjI^ «j^jJI l_3JLjJI 4_>L£ i <itjl 

3-L^_j IjL^>- V-3^. 4_j^ ^?j 31 Lajj ( j_ujJl2]J ^LujLa ciJL>* 3jjsij 

j2 Lib Vj 4_tl^c CjIjLlIc.I 4_tajju V 4_t-saJL>JI yg ^JLc 

t 3 aijJ, 3j-A Cjj-jjj 4-ua-<-aJ C-lzz-us Lafc . 4 j * ^jJI ^JL*JI 

. ^ ^ r <y H jl g 4jLj 4jjIj^ 

31 ^JL*JI ^jJ-l ^j )< mU 3^ <«M1 Cuj!j iSj^3 

L^J4J^l_4^dj ^JjlII Ljl <>>3t jJI jjiaTJL (^jJI ^-Ul y* y>-^ 
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1*1 jVail pJLsdl 6jitlb 


* 4lbej 1 jl^£ ^Luh-u ii.LLt.uJ £)-3Jl ^j>J-a Lr^" 

4.Jq."<■•>. 1 (JjJI £-$-UL3 tlji^ Lst^j <L>*l^Iul ^ \j-jL$Jh ULc. 4 jjIj£ (jl 
jL^s * 3 III j. t n 3j ^jJI j-aVl 4_<la_a LsLll Ljl <l>3tl ^j_a l^-Li^ 111 
. ^ 4_4^Licjj ^j^-oUlLI ^JL*JI ^i.j|Jja £j-ij LjuLcu ciJl3 4 jjI 

c^jIj .^cjjLlll 4_jll^ 3 j_l>.jJI 3j-jII ^ Jus ^LJl jJI ^SLIj 
(j-a ^a-CjJl 4 j l-^l*JI ( _ y i»-jj_a ^j_u_jj 4 jL) <-9j1L*j (j-' 3 <*M1 

^j-a ilj-UG Lblj-cl ^_jJl <- < >inCi cjjL-s^ ^aJUJt jtjjlj 4 _<jjIjJlII £)! 

^Lali-Al 131 • <>1 JaI 1 Jlc Ijla 4_<jj1jjJI (j!J l_u 3 ^?l t4_3_<_u^L3Jl 

c—iLse-t-olj t^ycL^vVl ij »l/tl ,aJU. c-iLst-t-olj t^j-UiLt-sal^Vlj Laj_a^. l^i^jji.1 

j. h ill Li3J Jjal jLj-o ^JL*J1 jijjIj (j Lj Jj-3j . ...(j^uju^JLlj t^Lai^-Vl ^lc. 
4-L<-u (j\ j^Ljj (j ii^-v. Jj^ 4JL». 4-lIc, La-a aVjjfc ^UTlAI 131 jja-~ > olj 

( jr 3 ljj_i-^l3j (jJJlII ^JjlII ^_ r ->-jJ_a (jr\j aJ^Lxi 1 jl^>Jl (jl^ La Jilc cilI3j 

ijlij i£Jl4J ^^>.V1 4_uL_ujV 1 ljl <>. 3tlj sqJjlII (j\j 4^>1_*J1 4 » jt U ^1 mi^LLo 
oL^oljjJl J « 3~ mi a ^ 1 C. lj-u^ 4_j 1 j-jJL-saJl dulj j^Juj . 42Mjl11 

jL3iLcVl J_t3 131 4 _j1 Jl_j_ 4J ^L^-1-AV1 J^L-se-ajlsl {j-a ^ulus^jj ^JLaJI 

Cj 1 jLllC. 1 ( yA LaL^j L^jL Lusj 4j aUll jlS^Vl jiltJ IjljL^j 

(j_a <j!j-<-u Lx>»jJjlSlJLj ^-lLJL>» 4^>UJ 1 > npj3" , ,,j j_5t_j ^I ^JLc ^j3l 
JtJ_cuJl 1 JlA £■ Ijlj . 1 J-A tfjjjG j! 4 -lLc., Lfcj-uG 4_ulSLalj JLal^l <J^L>- 
4_p^llll ^j-a-L l>-jJjISkTlIIj ^aJL*Jl (jru 4^^1_*J1 ^jL (JjUl! ^yJl <^ll CujIj t—<_ a3 
^j_LG LcvjJjISkTlII 1)I L^la JjVl i^j_j :l_uj1 4j^Lj 1 ^ . .X »"-a tl 

c_GL>Jl (j* «»^-a-UJl C^t-Jl £j)j al^3l J-a-G CjIj-lx j! JSLtlLa 
^Jl a La-UJ 1 ^Lbej La J_Ic. j ^ Ln~ Ll>»jJjI^TlI 1 j ^JL*J1 IfU 4 ^^Lc 1^-La ^^Llll 
3j-^>.^fl oJlAj tjr Lc. ((^lGTJI)) J-aJu CjIjjIj O^Tj! 3j^>-1 

C_cjl ^j-a Jlj 3-U t 3 MI^ £ La- U J 1 4 jLc1 1_AjjJlj J-a-G diljjVlj 

CjLc1^IL>.V 3Jlj Jl>. jIS^Lj (lr\_j_L3l]l J_a ^ylc. J^ju La^ 4 _l>.Lj ^j-a 4a£L>Jl ^aJUJl 
CjI^LH^VL) 3-UltJ 4 jL 3 J_p-Vlj dJLJl C-UUJ1 Lai .(JjJwl 4_p-l3 c j_a 4_a^l^ 
. 4_J_a-C. J ^ 11t-s < ^Jl ULlv.I ^Ull 4-La-UJ 1 

i _ 7 lil 43MiUl 1 jj>J 1 i_lLlj t*< ( m! ^Jl ciiI3 Jlaj^ jt <^>ll C-*j!j Lj^cJu 
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foJLaJI 6luu9 


Llul£ <^*>1 I^JI ^ °i * <d >11 j , /> c ^ , ,.^tl jj) «-^ ♦ tl 

jlIc. ^JL ^L^ilaLj ^jl (^jJI j_a dJlill c_<jL>JI (jl 

^Ja_Li,l fJL*J! ^ 1c. jgLd' ^ ^ 1 * <>•% tl ... v t,l ^jj jl iV 1 < i's> ^J,l I *j_& 

J-& (jl^ LI, 4_jj ^ Jt <«M1 Cujlj JjjflJJ . Qj ^ JI 4*}^ ts~t) jJL lj_C 1 ^_L<^3 t 
4_j £jjQ ^ jLiJ 4jp3 ‘ ^ J "‘jh Lo-.I 

j)jf3~ 1 ^ Ju91 4-L3.UJ' CjIjL>oVI _}Jl*J 4_^jI^ ^Jlj ^ j 

^jh»U jL>oVl j^Ju ^ 37s j > » 4 _jLj ^juuzji 4_£Jj .tUj i mjJI j. <^»H 
Epistola de magnete 4_u_u^lliJ.I J^>. 4^1^11 «UL_ujJl 4 _jL£ JlIc JJL^o (j; jJl 
LoJ lIc dll jj 1269 4_L_u ^1^>. CjjSLjjLo ^prh 5 ' 6.*^ 4_1 L_ujJI 
aJL^^JI Ul . Ij_u_ujJ jl_u^_>- (jLjl ^j>ol jJjLj, 4_jLLaj L_uI Jufc 

o -4 L-JjjjI cJLusj L^jLs ^jL^^Lo ijr 3 SjUt-JI (j\j£ 4j< .mULuJLI 
Lt 4 JLud^jJI VjJ 4 jI J^jdl *1190 4_u_u 

C-tjlj JJ) 3 j 1_4^ a 1 , "iU.1 ♦ 1,1 Jjjv 4UJL_uJ CJ^SLjjLa J^JU £) I LtSL^-d 

De 1600 4_L_u 4 J mi j ULuL-U Cj^-lLv 4_3Jl ^JlII <_jL£LII (jVj jt <<M1 
ji> 1 ^. ..^ < 4 JL<_uj *jILu jl£Lb I 4_ilJ_c 4_tb ^ilL-ul . magnete 

^J C-u\j L-tJbl ciJJi * ^LjlII jtJjLj 1 ljL>oJ Cjj-La_tuj 

jl_LJ ^y_b 1—Ljv.jJJ-t^Tti I 4 jJL>0 ^LjL^_ 4 Ij3 I £j3jUj (j I (J_)SL<5_5 4 j Lj J^2JI 

tilii ^Ll 9 OJ^ L« tiJLLA (j-^ lit tda-u-ojil j, ist tl 

jlIsu 4jL j j-Sj j_jJu^JI tl<j|j ‘dUi j_cj .4^^L»JI lLUj JILa jjVI 

<__)Ll£j j_j_j_ 3 4Ji < oj 4 _Lu^JI lLUT($ 4_L^> ^Ij J 1 uyT\ 4jjL>. ^Ic 

(J-U^UJI (jj-SJI jLU2>J-i Juu Vi ^111 4j ( MjULuLU Cjj-lLv 

(jruj perspective tCjljjJaJJiLj jl^ (>u 4 j9^L*JI j m.t. 

. 1430 4_u_u (^ jJ! Camera Obscura 4_^L*_I! 4^jJLll ^j-dl jl 4 >. 

4-laI^. 4j^_Laj (_^>-J-J V (jl^-ALs ^jLaijLt-a 1 ^ ^^ ^jJlA 

IjL^j (jy -LJj^>tJ (J-4-C. 4_3&jI1j ^jljL^j>JI *iL>. LxjIj ciJIjuT 4_4jl^ 

4 ♦ j 1 U c__<_u^_>JI ^ ^ i »tl JLiJIj 3 jjj j_cVI 4 jL^j 

a] jjk j-ji-uaJI oj! j o\\jj (^jJI Light and vision ,^,\\ 4 j|^J| j 

tj, utC. i^jjj jLt-oJI I ^ji J ^t^ij 
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1*1 jVail pJLsdl 6jiblb 


l"\j q L a 7> \ . Sj A j i^IuJuujj t LJLjjLj JLac.1 s>j~ * t I lIHj 

4_jjv jJclilj-seJll (j_c L_uL_u I i"- t \ 1 CjLjlaJJI t _^Aji_3 tiJI JuT 

4-t.a-LJI CjLj to ill (jLj Jj9 jl f <<oll (jj-i-u Jiigll 1^33*v ^ jr l]l 

1 U,,, <Ll>.jJjJSkTJI cjLvLscJJlI L_ul£L*_il CxjI^ dbjll llU 1 t - \j ^U 

(j^-tC. 1 m^I I 

La JlLa! { 2&-JJJ t CujIj ^Ij 1 ^C-. Uj > tl j- ♦ tl a 1*JI Lai 

4_jj-3cH]| 4jLaIlJI {j-a jij^JLl jf\ 3~ I1 j CjLUJJlI 4_jL£Lj JlaJ 

O La^jld I ^Lj-alla Ja-u-ujll j. ts~t* II ^ at* 11 ^Lg_<_uVt (jl£j * Wfllj 

4_j_jj_*Jt 4 » 111 {j A j ‘ ! '“ * £)j_2_II ^Lljl {^2> C.«_4J 4 » MiljJl 

cLuu 4_aJJui]l CjLL£JL tiJI jll Jjljiilt ALa T tAVl JujJj . 4_lSj^-C.^/Ij 
cJuLj CjIjIlII till* ,j\£ ^^LajjJI ^L^-J! CjIjJLI! (jj£ JljJl>- ^j_a 3 Ll>JI 
^l-4_> (j\ a "($ M (>J JLn. La-* <—4_Ijlj_a jl ^-L^U J_a-*ll (j_a 4 ~* < hUi 
4_aJjui]l CjLUjlt dOjj CjL^-I aJjI J^ulaj <UjL?e_a till ju 

^jl^-j-UL^aJI CujIj (J|j La^-ciUl aljlj * L^la C-t-uU (_jjLse!lII *b^l J 5 
J-aJtJI 1 j_u£jj 1 j)a 1 *~ j (jl benedict t^^O^jLuj ^Lu I ( j_a 4 _<_ujL_u_UI 

Laj . ^a_& Ja_a->j ^3l_p- L^j 4_aLc 3 JlC.Lo^ tilljj (^jJlJI 

(_^J1 4-<-ujl mi S II ti-L l Jjl g ^ i? a^ 4^j-*-a ^lj La lil aj-U 

CjL c.Ll_t-aJI ^Jj_>. 4 JL_oj (j_u^JL j3^_jj LAj.Io < <1 jJalj_>dl 

4^J^X 4_j_b CxjL^ Cx^j tilliij I 123-1 122 4_L_U (jyj La 1 ^ 1 
4jjJaJJl)jl J_a-*-I!j j^-HI (>u ^a-tSl ^JJI Jj^aLUl Lai . 1 Ju>. 4 mi 1 4_a^>*j^lll 
La JlIc. till j tULdl 3jj_x-a ^_<Iajl ^1^ j. 4ll^ (^jj^L'IIj 

4j^ ^j_a ^-4 -u_3jI 4_l*_cL>JI CjLKJI ^jjla- t J ^LlL^I c > ^ > » 
^ I Jiislu-u 1-4.1, Ait la ^aSL&j-^-tJL. c-.<j>>jj ^La^. 1 jjL^ jJI 4JjLu^aJlj 

.^jJjI 

4_J>U^I L;T _b J-Ti-a-Tu LjJaj Laic, (jll ■ L j . ,.j tl j ,^ » II ^alftll (jl^ 

^t-a-Lcu-U ^ ^ J>L>- ^)_a-(JaLtJjl Laal J^j>JLI Us < 11 j 11 

j i*~t ♦ II ^al*ll (J^Ll-a Js jl tfiLst^laj ^al*JL-^ jU ^-ulIj 

^_L*JI 4_*_j_lL Cjj\£ 11j ^L^JI ^jJj£uflll Mia L^jll CxjI£ ■ Lj , Mj U 

CjUaLttlll (j ja IJ a*M tia^j^L ^al (J^JalJl ^altll (jL^ Jj^l ^Lall 4j^_laj till JuT 
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pJLaJI bLuuug Lij^gJgiSjJ I 


4_jI L Cujlj L^-tiJI JljT Cj. jJl>. Sj^jlU (jl j-tC 

(jjJLilj oj-SJI ^jL^j 4_j CjJ_L4J (^jJI 4j9Lc^M J_oLc (j-o fvCj-JI 

Ju9 5jJLi]l tiHj Ij^^li ^jj JlII <tl g.LJ.«JI (jl^ Mir. yljJI 

Optics. CjLj^_i^_jJI j tC jL j-uaL j^JJ ^^-jL-uIji 4 j Ju*-~i < n o J^LijLj 

4-oL l 4 Jfll-v. Lrr o_L»JI jLjj {j7 £i ^LJI Ju JuaeTcJI I Jufc (JSLdt Jullj . oLjj-ulI IJ 

.(_£^j£LIt 4 _lq-L«J' 4jljL>ol^ ^-lLJL>. JLo^. 1 1 gjlf. Cj^jjI 
(jyj 4-jjX<?tl 4 jj 1^ o**i i nVlj 4_a_ujJI 4 I jl^-jj (jl j-jju-aJI C^jIj (£j-±3 
J£J IjjLj>o ^_Ljlj ^-lIi-c. j_jLoJI Cj*-}3 '"'‘^ ^Ij^l (j^JLl! 

j$nil ^ 4!uJl^JI 4_j_o_oL£'VI cjLLiSLIIj cjLl^IjjJI 

j > f oLo-LjlJI CjIjLj>o! (jl ♦ 4 jj 1 j-gTu-tj VI j 4_L-^J 1 cilij ^1 _j_5j Ia-lqj>. 

oIj-j ^jJI (j£Jj j^VI 1 $ isit) ( yc. jjwLj jl mm (jl cJillitj jj) 

2_iljJ! (jj-SJ! Lo^SLail jLu jl>.Ij 4JL5e-o V oj-U (jl j ^ j j* cj!j 

Ix-iL^j 4 _oLj 4_l 1 jLaIu_u1 jl 1 ♦ U» V ♦ 4 jjI j-pTi-t-u 1 j 4 _L-o j-lIlC. £_jL_uJIj j <''><' 
U-i 3 LJiillieJj LoIj lj_L<u (j£L 1 g i J- l o T u (£jj>*Ij (j*u CjIjL>oVI 

l_s j_<_uJLui]I (jLs tiJJj Lcj <j_o 1 ^1U ^ U}LoJ L^-Lu 


( jr 3 UjII^Lo (j£j jlllo j, Mir. (jr^ (jl l)^ 

j^jJLl ojvLlII 4jLjJajj 3-JLJU. ^_o <1 U~tl 4jlj^Jajj 

(j-ul i m^wI jjfc 1 o^ mj »0^-t3VI (Jju 4 JLu3 j! L^jLIj (jJLufc (jl 

(J ♦ a IL> 4_o_jLSJI 4-u-LtJ I olj^jll JI 4 j»j«UII ^L_u_>. V! 4 -lq-ALj 3- J - J U. 

.^jj^ell!l ^_Lll ^Jl Jlj jLtfuJI 3-iLJU. I JlC. i L^j 4_jJL_u i^j-u L<-u_>.| ^ 

(jL^ (^jJI ^^<?ll jLp (jl ^L<-a]l (jj-^ll (^I ?-^-U j-^- 5 j-l ^1 ^ 

J_UK_lII 4-O-iLs Cxjl^ ^y±j-u I ^ ^ I♦ i J-& Jl3 4_l£ I JuL(_u 

Jl^Is .^1 o»ll ^jiUlllj (^jJa-LlI ^^<?tl (J \j 4_4jI^ CxjI^ (_^ll Sj^stAll ^ -L uaj 

(jl^ (jl_j (JLSj (jl ^3^-11 Jj^♦ U ^_lc jj_o 4jI ^Jl ^J* <^tl OjIj c—ufcj 

J_blJjjl i?j_A L^jL^j 4-Tlj^-j 4 joIr. 4 _lq-UJI 4jL^1 {jt £i Lc^Jlo 

Lyl^ (j^°Jj JJ* <<0 H <j£-Jj t4j|jL>oJ j_p*Vlj JjVl (J-oIaJI ^Jb C-u\£ 

L^i 4^Lt-s3jj 1 j < im m 4 4_uj_>JI 4 jL^j 01] ^_JLJL>. (jLi till j (j_o ^yi 
t-uUJL ^_Ajljui»lj 4 jIj^ ^jlUV 4_Lo 4JjLtA (jl^ L^jI ^L^il 4jI^ 4_oJlLo ^ 
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1*1 j Vail pJLsdl 6 jib Lb 


Jl-jlj ^JLjlII (jl I tfill>L_ul f <o (j£. fib*-^ <a j-JXJ ^£Jl!I JljJl>J! 

L-.t-i.uSZ-) L-lSZ -1 4_U2_J_lL^J^ 4_lL^C CjIjI Mf.l bJI_L& U_)lj C-lSZ -J JijUfc_d 

4*11j L^l^&lll 4l>U]1 <a>U. ^ JU23 ^jJI >.Vl L-^UJ! Uf 
c_sj_l£! La >411 I dulj jl3JH . 4-l^.LJI 3j-$->.VL> jLaXI ^$1 

iS^_tI(Li,l fiLta^MiL ^LbJfcVl jl c-jjLfeHll ‘Lj. Mjtl j ^^1 

^^1 ^ ^ m t ~ 3J_^_>.I jliLbl bJI JljI ^La_L*JI ^4^- JL>JI ^ 

gl g 1 » tl \ c. ^ySj-OS 4_5fcJL« 3jJj_U3 bJLub ,j^3 ^ 4jb Jl jl t^jLjjljJ 
4 j ^jj_3_3utltj j! jJI ^1 fiLuaJLc. 4_) (jj_3_3utj cl) VI j I p j ^ 

VI ^lll 3 JlC.L 3_J! bill! »1 m (»l bJLufc * \-&i d4 J-AJ 4-^c_u3 1 jja 

. I Jus. 4uaLb fibus.jJ jJ&jj fiLua-lc. cl)ljL>ol bll_L& dul^ cit-O. blLaJI ^jljLua ^1 

(j-C. LtlajJI ^L$_) I j-uaj-4 (4,$^ 13II <jL 1270 4 ini 

jjl Laj - J 3" L^j-jJlj fibSLu^f- 4 L-uj Qjdl Uj IjjLusj fiLuLU CjLcL_J1 

dll jj 4-LLtTu.t' Jjv i j r a> LbJuu vLJuJ' t^L>- 4_u_u ^jjILuu bJJ J Juu <**' »>> ^ 

4 escapement <4_cL,.uJ' 4 _£ju>J 1 Ja.c-Js> jL^u*. jl 4_cl^oJI (jlj^ ^Ijlo-L 
Ll9 I 1 ^ * ^UH i^j-Q jL-^j <?l_i_>. ^1 cjLcLJI bllj j_*j cu^Liu 

Q-a JlJJL Jj^iill j^- 4 1^ JlII j_cVI t L^uw^Lual j I CjIcLoJI 4x.I_u-£ 3 4_L^a 

. fibbs-V d) Ijl^ 4 ^ fibus.4Ij 4-ua-L<JI CjIjLsoVI 

uV Ml J ^ jJI ^lill c-LL>JI ij^. fibj Jus - CujIj j^Juj 

j-CtfajiJI 4 _CjJJ j^-lLJLs. 3j-jl > M.Q j^laj Jubl j-Ju bJL-A Lr^l 

ci?-3^S^dl 3 J^kV|j oWl f I Jibbul ^ c.1%1 fib! ^Ll ^jJI 

fib>.jJfibljL>ijl J>L>* (j-* bJJj j-4^ ^3l4 (jl Jlj-o . Ljs.jJ j-t^rJI 

geometrical.3 j ,,, i; 41 4 L^>j) > 11 «*>14^ 

jl hydrostatic balance ♦ bl^Lb-ujj JljL^JI jlj-3VI jl^>d compass 

jL^JLcI ^4-^ J-^l Ly^ JSIj-<-u-J! (jjl^^LUI j4^ll 

-jju-sall Ijla ^^4 JlL<^ ^-J-lILw ^j^T-j^m ^^yl^JI cis1jl£jul 

433^ 4-jus. jJjuSo 3l jl Mil j-Aj-(c_)j^ mi I" II) c—)j-3JLl jlhm 4-tJ-t^o ^y 3 

.4j^_stJ fiLp^>Laj djj^C , ,,r ^jlal^cl 4_fis jLsJ 
4 LJI (jyj 4l>UJI CjJlscIj LaJilc. LjI bllj Juu jjt <^11 dulj j^Ju 


17^1 




foJLaJI 6luu£ 


j A3j ^jJI oJlitil l_xjL>JI eJJb LbaLl 1 j 

. 4_jJL$_C 4 jaUtl CjL^I mi^VI JjjjL~ \ c jL~l,| c_<_jI_>JI j_&j 

r^Uj CJ Wl ^ jJI r <^>tl 1 yLaj ^JlSJI JlL^ 

ciJJbj 4JjLbba 4 jjLlu> CjLlL^C jbtlu_ul ^Jl CjLLLJI (jj_Lu ^jJlII Q^jjJlXI 
i(jl JoJ.1 I JlA I Jlc. .<—JLLaJI l. jux LJtJ 4JLl Lm <a CjL_uLjj9 ^JJ Jj-udjJ! JxV 

3jj->JLl CjLij-laJJIj 4_ubL*JI ^jLil J^LlL-uV diVjLe-a JjlBJL 4_i3 j Jl_lj ^£jJI 
4 jI V uLa_u_ujJI ^ LtxjJj-tSo (jL^ t J^jlIIj JjjjtVtfl £)l Jllc 

uj!j JjJL L^-^ju . 4jjJaj 3 JlC.Ls 
*J! diL^j-ajJI (Jj-lmjJj 
L$j3j_<_uJ jJulII ( ^L_u j_laJu 4_al Jiielb_ul cillb Juu ^^-b-ulb Lua jL^x 
ciUjL^ . 1 ^1U> ^ tillj (j-C, j-oVI Juj-J Vj 4_J_baI J(Jibj IJl^ VLx 
isyij 4_j_xL».j-JI CjL_uJulJI jLSLjI <jt\j <_La_>jb 4 JL^d Jl^cj <jl J> 1 JjUtJ Jl 3 
jJa CjIjLLJJI Cj\ i iijr. CujI^ LU-L) 4j I ^llLa .j fc>j 1 ■' -■ 4 j o 1 r. CjLjibj 

1 ^ A .^rX ^ ,jl4^ dJiiil cjLLuL^j Tuscany. LuK < «jj 
tj-a 1 ^ ( mjJl-jj L^jLLLsL j-jju ^UJI CjL_uJl*JL ^JLl ijr ic i_4_>j 

J-LXJ^]\ Cujlj t 4j^lj j | {jjjJLc. JJa dJJbj JJXJJJ CmMHni jy>. 

(J^SkTu.!, 1 jL_4j 4-ua.lf. 4j^iij e__<-xV Cj^HjI Ju 3 CjljLtbJJI CjL_uJic 

J >>*A< tillj CjJl>. IjJL-ssjj LaIjlA 

4 J l <(L<-uVl Qj < .J^LJIj ^Lx^JI JJuL-O L^J JJ2J 4 iS\'X- A 4_UJjLXJ 
ijr xJJ 3j£L^ JuJj La LbjJ (j-tuJ 4bl (jr Jt ^jbl Cujlj -iJuiuJ 

^ 43j^m Caljl^VlJ jL>)fl ^Ik.jLo.yJy^JI oW 

-Jlj^I cdljjjj 4-3-uxi^a 4_3^_*_a l-<-x j-<aJ~4 j3j \ 4_lL^C CjI j-Lx 4_L_i^a_>. (jr Jt 
1 M J ^Lu-aJlj ^jL jl 14 j <; lr . j^^Li, 

£ulu3 ^I 1 g «x j-4J 4-l^-Ic. (^jL-c 4 jI tiJI Jul 4 -lxjJ j-tSLlJ' ^jIjLxjJ 

lj_A l-<-xj-4->-4_ljv. jJj-^Tiil CjIjLxjVI CxjI^ . 6j£Il.uz 4-lxjJjJSo j I 4JI 

ij^-^ ^IjUxl Jjl L«La j-ljj ^j-Lj ciJLIb juu LLuIS” ^!j 

J!j_^J! I Jl_A 4_jLx^LIj S4j^ 1 r. 4j^ibJj ^<alr. ^j_lLj 4JLu^x uf.l 

4_lLL^ a (jLj 4J ^j-oLxJ! 4_cLlaj! (j Lj j-bu-^I I C^jIj Jj-3j 




1*1 jVail pJLsdl 6jitlb 


a " ^lll (JjdaLdJ 1 k*'*'* * p (g ' ^ L)^ Lh 4 J ^jLijJI QjJi]| 

!jjI^ Polestar ^ ■ t^> ^ 11 a I jILaVI ^£!_ 4 j c.<_l>. $\ ^Tu_uVl < ^JL^-Ju 

LqJl-L<-£ . 1 ^1‘vLu 11 idaj ^_&1 _La {jj-aJi ~r" <,<ij ^]La£.lj ^4-Ajl rt Mil ( _ jr £ 

jlj l_4_sj ~ mi 11 c_t£jSJ 4juLdl jLda>U 4-31 mm^I £)I jdLJU* <jdc. I 

l(j\ nil" 11 Cjj-a-C. Sj-tHiJ ciJl jdT CjjJlx JjJadl dajiaa. JuJuad ^ jr Lc. 3jLat_dl 

. 3jLas_d1 l_$_La ' **J ^ jalf. ^jLu 4j I tiJJIi ( J^ alj_a* {_y* j- g 1^~ ^ad £>Sd 
(j-lju* (_^d_c j_jJLjJL>. L^_j Jl_3 ^pjl CjL^JaJJl j3l jL^laV 4djLat_a (jr^J 
OjL^Lalj j_jJLdU. CjljjLat-a ^jLj ^_jju-aJ! CojIj u aUtl d^-t-Jaldl £)J.}Ll4 

jjj 3j U_^-jJlJl 1J1 ^j_4 (jl ^ 4^_J-ulj JjLLaJ ^lc ^j-oLdl £j \J 6jjuJJULA Cxjl^ 

JU-jdlj (j\ a a <^>U 4jjda_dl L^_l3 Cjj 3I ^1 S^ILad! JuJl>«j-LujI^ 

^jda <_dJi ^jLj si ^ VI £)-a ^jc.j- 11 aLudl «Lcl_Lu3 (j\ldL»Jl 

. 3ja>- LLa 4l>*j_a 

Mil jcJjLb 4_t*aL>dl 1 J-uiaj j!j£ V1 4-l>» ji jJSkTJ 1 3j_ALtadl Lai 
j_La jLstt-jJl ^j-C. £jI_LJ 1 »t*s • i>»tl ^jL<-uJ^l l-£jJL Jl3Jl 3 . jLre_JI 3 jj 9 
(jLai_A £)L».!jJi_3l j-l.LJL>. ^Ll ^jda 4 j 1 ^j» <^tl C-*j1j .^-jJl3J1 

LlcuJL iaLp. (j_a La JiiLa La-A 1 ^LX 1 £_3 j jlie_dl jJ^LsuL-uLj ^jLaJjuJ 

4_u_u jj-u^jj^ajJL-u (j_a LajLa^a j^Vl (jl^J 11 606 4_u_u Lij^J 
(JlLaZb 4dl^ 4 j a 1 c. 4jjL%j 4dl 4_cl_u-aJ j_lLj j-^la J .>.4? Lai . 1621 I 

j) j 1 j IU. (jl^ Jl3]j .jLstjJl 3j^ ^1 al^dl OJJ da-iuJa 4^LtIal 

.^l^aJl 4_<_ulj.i CxJjLlj ^1 3jH3JLI Jad^d.1 j-aVl 1 Jl^j 1 a~i^ a 

j3l iSji. (jl J ,U, ' Cw ^L«jdl ^JLLa^ (jyjS L>^f ^dj 

c-udUl 4dl La-Aj (jLajdl dlli (jr ^ ^O-ajl^ Ljjl^ (]^Gdl 4 3jhjj Jjfc^ (jr ^ Ladl^ 
-L-utTd.1 2UV! La? .Suctionpump .^^aL-alaVl 4ie_tia_4j Siphon 

Jj^aLc (J-oLj^ Jjtacj L^j^Lxa J? Lfcjl Jiaedl ^jSdj 4j m! & Jj_ua I ^dl L^jLs 

J-L-Ldla. ^j|-gdjjil| LluJo. ^y^^-Lufc ^^Jlj t_ i -a-j ciidji^ . ald,l 

^j_a ^1^-^ Jija-J 4_ul£La] 1612 4 im 4 j MiaLfe 4_Iaa^^La 1 

JiclJjjj J^>*j Jjl IdLk l^j-IL*_j (jl i-.<-3e-j t4_jjda_dl 4^0-LJl 

^ ' 1 n" ^ a ^ ^11 1 ^ J. 4 Q ^ ' "1 td v ' S ^ 3-A daJuJadlj ^I^_3J1 

£y& 4jLaL>. (j-ujJu LaJu£. ciilij ^^aLualaVl Cjlir <>i a CjLiLaJU 
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pJLaJI 6luu9 LopgJ (^ISjLJ I 


fjj-ill Jj->- (J-LJJJ-LA ^]\ C-u£ j2 jUSaJ j| j_A ^CjJI Cr^J *1614 4_U_u 
4-2 c_u£ j_aVI ^1 j_u^ ^LaTlAL ciJIjuI ^ fc> t £^3 ^aJ 0jl£2l jl VI 
^j-j 1630 4_u_u • Juu Laj^ ciL!5 4j4 IjjjuJ (jI j-lLJL>J 

^il 4_1 L_uJ C-j£-j ^jLjJLj lluUjL ^jL^J-CV- J_&J IJjL>. 4JjJuA j_A La La LU_c 

siphon .c-tjuil 2UT 4 _c>*j_aj r^-vl ^jJI c-.t-u.aJI £>£■ Lg_2 ju-oilouj j_J_JL>. 
tX} * Lr^^J -5 ^ L^-l-^jl J< * J 4_u1j Jgj2 dJt-uoj dllij J_ajlJI j-C 

Sj-jkUaJ 4 _udL>. uj Jl>. BjJLj 4251c 4J j-aVI <jf j_A j_J_JL>. Jj jl£2 t La j2 
<>j_u_u_jj jl VI LaLaj 4-atlS.A j_ lLJ L>. 4jL>.I <jl (j-* L^-3 • J'jj-aJI 

4_jLj_^ ^2 ^^dLusJLoVI 4_5e_ua_A ^JLc ij^>- 4_<_aJj j_A 4 _j Jl>> 1 ^ jJI j_A I_LA 

JsaJLuaJI 3 j-aUo LaLaj ^a1*j j- iL> J1>» (2 ^ * 1638 4_u_« «4jljjLjfc-4)) ^a-cIs ^jJI 

4_L uj ^jJLLuljjj o Jl-laJIjj 4_jj J_uj LaIjjwI <^11 4_a1jl!I 4jj_3ejJI j ^jj^J! 

I_La ^j-aj .^jj>JI <Ut <MI jjj>*j J.L12 j^ej ^jic dij^l j 2 dJL£ 1643 

^ a If. ^jS2 jLaJ 4 JLj_u2j>- 4_jLla_j d<jl^ 4_jj_?cIlJI lLUj jl ^Jl j-jjLuaJI C<j I j 
. jljclj jj^-u^LLA 4-2 ^jlu^Lcj LjJLLaj] ^^2 j-JJU. ojl>-jI ^La 
jj2j JK i mL JLlaI jLjSJI ^>LcVI j- 4 4l Mil mi ^ 11J MJJJ JlAJ dJIjJ ^AJ 
4_U-o ^2 (J[j_2Luj j^LajIu d<JVjUj 4 JL_oL_u ^_Aj ^Jjj-lj ciJJ_Aj jjLjj ciJjj_CV 
i <it n jj La- 4 4_j! ^_cC . tUt <>>lt 4jjlit_j 4Jl I JlA ^a-a-us Cj^>- ciJJjj I 698 

4j5LuaJlj ^LajVIj 42jJI £yA c.<Jtlj j2 ^3 c£ll juT ^jjL»JLl 4-cLu-a 2' LS^- 4J 

Ij-usl2 ^A-tlaJtJI A <^tl I jj . |A>UI ^jjA aUI £^>J I^J^Llo <>j£ujl (^JlII 

. ^Jla-*-II jLUt-L^JI ^.Ic 4 _La /> si / ..Vlj < tv*«l t Jj12 J_JC 4j^SL1 
Ll>-jJ j-t^ u ilj ^aJLaJI (jr\J 425LLLI 4-ual^ *1 1 <il j-JLuaJI dulj ciJJi Juu J-usl jj 
atomospheric steam 4jjUt_> 4 jj>. Jo 4JT Jj! ^jL Jj_L2 La^jjIj -ij-ouj 
j-jLui_Lajj jj-A ^j-ujJ-^-a jjfcj (J-aj5Lu ( j_uLajj L^cjuiwl ^^nJI lJJj engine 
j-aIu-uI [ $y- Jlaj 4JVI aJJt j^JjI 21 0^3 ♦ c-JL-aJlj JlJJl_>JI 4-cLLuoj J-aju 
^ j_Jl LJj-jc ^jl j-jju-^JI do I j (_£j_sj . 1712-1752 4_L<_u jlLa ^J-aI^ ^ 4j1j2 

^_^_La ^j_c j <7 o-Ti 21 2^-4J ^ Jl^ 4_JjLjt_4 jj <^oTi jl ^JalLuiJ V 

djljj-o^lll 1797 4-Lau JlLa 1" j2i2. pure empiricism L ^s^a 
Royal Society 4_j5Jll 4 _l*_aj>JI ^1 ( jjj5uLll ju L^j ^jlaj d»Ltjl Sjlc ^2 
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(eJLaJI S>t>lB 


J_a ulj (j-^S^-rHr 1 3-L-a (jJLc. (jl£ tiJjjk (jf 

4_$_jLj3 Cj 1 I ciJJj Jl 3J j .^Lj Lfc cJl' VJ 1 ^' 6^ cJ 1 ^' 

(jt j 4)J <(4^L3!i]lj \-l>. jJI» 4_JlJL« Cjj-^Io O-o. Ljj-Sj I 96 I 4_u_u 

JJ JL-^a3l (jric. (jL^ (J-C- J^“j Lil u^l 

JjlAIL L^jj (j-^j5Lu (jt tiJJj 4JL3AI <—«3l^ j^j IjJ .tiJjjfc 

Ij^L- 3 tiJJj . (^^_lsL_u ^\ CjWI 4-ol^l tjj£ 4_j ^ < <il Ju9 

jJl£j_j ^ L- 4 (J-uJlJ JjJj ' (j-C. J, 3 < .n 4Jjjla 3 jla Jlla Cjj^Io 3jL>. 

. (Jr\J Cj^IjjjIj- 0 Jlj! 4JLuaJI tiJJj ^LlS (J^>* I jJI 

LitJJ l^v 4_aL& 4_<_uljJ £)l jl LaL^J cillj q h^v c. j-oV! l_4Jj 

-l-J' j, *~t f »Vlj 4_titAjJI 4 jLc (jr ^ l^jl^ 4j^_t-oL*_a <j! C u I u jI Ju9 4jljl^>ojj C j_c^_u 

41 ts> 4J l^_<fcLa La«3jj». £) I 4-J ^-t-JuJ La LaL$_i 

1 ^^1 4_J^?t Jjjv L^j (jyll! cjL stjVlj jl ^1^. jl 

♦ jli&jJI 5^1 J^Lilu-ol 4_ul£Lol J jjv CjjI J 41 « >> • t, I J_». ^j-s 

Luj^>o UUj 1 Aj.^»-v- (JjLflilj (jL^ ^j-a^SLu ^Ujj (jL^ tiJJj 

( jr 3 ^llLo ciJJJj9 1_4^ . \-*-a ^jJulLIIj 4 Ml Ai jJI J-UJ 

5J3U SjinitL Ijl>. ^ljji.1 jjkj snifting value.(j^i^iJll! 

jUtjJ! <_j| j_M al_j^Jl JjJaj 4jV 11 ^ 1 a c, Lhjl^ a~ < mIj 

jjV tillij joJbijl (_yi^. LJL^ tilli “lc.ljji.1 ' llh 0 Lj "j'~ a • 

• fill (_y^ 1 T J J‘-^ o' u! UJJ J , '~‘~J (_y3 al a l«l l 

-.tUi^^Ui^ ^asVi 

4 m< a>? ^ JjLuj 3J^?1 ^ tiljjcjJ.1 j jJI 2U.„I ^ water injection valve 
(_^a 5_aLii julj jjkj escapment.4 -^l 1 ,n II jlj-aa 3ja a>l 43 jl>.j 

tj? ^Jl j j i tl OjIj (_>aiL>. 1 _La (jjo .auromation ^ulj 

1 t ^.tL>. Ll>- j-t5o ^1_4£. Uj! LfejijV > .nj jlit-JI 3 

,0j-U2l£. jL_o (^jJI ^JjlIIj jl ^-JljJ L>» t-tljj. U «t |j3CLq 

j Aj I JlJ i_V 1 < *n -^ '/ C *t 1 C **< t j ^ ♦**< iii i ^ i ^ 11 ^ 1 / i*t 1.^ Jj_L£L_uJ 

lXS ^JLJL>. ^jlj (JjLSJI i^Ij-II l_jliej lXS (jlj (Jji tfljj .(JjJ-Lill 

43Ju4>1 mi a J^Ls- (jja tiilij isochromism . Jjjijll ialajJl SjjjJl CjLj 
CjLs J a 1 °i . Lai ,ir,<l 1 ga m "i^j 4j| i^yJt 4 aja->JI jl i lj_jj ja>.jQj 
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foJLaJI 6 luu 9 Upcpc^iSjJI 


a^ukUaJI aJui> «d a i ,• «>^tl ^j_a 4uf ^aJL*JI (^i-jJ-a 

♦ ^uJlIII J_La Lsj^ut-a C-utlll L-u&jZ 3jukLiaJI aJ_& j*Lv V*t < »1 

flyawhell ^ jt^i n c_jVj J ^jL3eu_<_uJ La mi c. ^lull Qjuill Jiiaj 

^-uLa->- ^ju-4 Mil mi 3j 3*1.1 CjWI Gj. a" < <iU 4 j^jI jJI 4 £ju>JI Jul>J 4.Ll<.u 
4^>JI reciprocating motion . 4_jjjjJLll 4^->JI Jjju>o J^*V 
^-<-uLa->- (jj J^at *4 jjuI J 45juv | u l H LL <L a uLa_>. <_aJL>JI j j*LaVI ^1 
^j-a ^aSLseTJLl (^-cu-UjJI IJlJ.1 j_Aj-JjJluJI £)l 4uvjj ^1 Lj^-LLd 

(jj-aJI CjI m » ml ^J L> > <-lUj^ j-aVl j, a" < nlj . LuLk uL^-a-til 

i JjJl1_lU Cr^ijT ^Jjlu^_ lI ^a < <i^ LaJuLc ciJj^ 1495 ^—iIIlC. ^j.u.aL>JI 

jlji U 11 (j-a 4^^>* u-<-a^>»j-aJ J-a-iu 4ir <>> a l^ufcLti 1 _AJl>.I 
4 a (i ij Ij_&LLd j 3~ < m a <U-L ijr ic t_aJL>JI ^Ij ^LaV! ^\ 

£)l tiJJjL^ j-aVl . 4_c.L_uJI 4 £j_>. <U ji_£>. 4ul L^ jJljj (Jjjk! 
£uJsd ^Jill culuSLII j_Aj ((CjLu^LUj Cj Wl ^ Mia» j) < nn udL>. c_jL£ 

a **« JjJlLJI ar. jj) j-^j ci<-l>- 1569 4—L<.u ^_i^_jJ 

CjVTj pumps CjLa- <>>Uj ^Laull L&j-lC. jl c-j! m<-%.V1 ^ ^ Jiir~ < <n 

isochronism CjLu cJuiu^lj tiili juu ^LJL>- aL>- I 

uiC, ^j_ojL<_aJI CjLujLaJ 

■ L» i »>» t 4 _jJT 4_tla^. JjJlIJI JLa-*TL(-u 1 ^5Lu ^aJ ^-lLlJL>. ^_lc. 

^j-a V1 jj) ^ Mill 1 jLudj LllC, ^j-a ^JL (jl Juu C^jJI 

Jjj-sdjj ^yic- L^i^Lv. jj_a (J_aX. 4ujujelb 1637 4_u_u ^Ls JlS ^jlj t4jLp* 
<-ol Jl^Jj . 4_2cu>-jLj Juv I £)_a tiJJjj Cj^LuscjlII ^j_a 4JL_aL<_aJ (JjJlu 

4_lj| (jlSj 4 <LjJjJlu 4_cL_u juljj ^yC. 1641 4 i in j) j mi m i ii m 4 4_ul ^Jl ^- lLJ L>. 

^♦ tl jL^JI I Jl^J 4_jJ jl 4_a-<-uj jl ^l^jugj 3Jj-<-u.a Ll! ciiju Ju9 4-cunj 
^Jl3j ^aJj tj-i-3JI (j_a 3j_*l>. LLlu (jr Li ^jlS" 4 ^jL>JI 4j^ 3j t tl ^ jr Lc (J-jJj 

V|-j) j 1 jlU. a^jl L^j aj-LL.I ^3il ^T-L^jI j 4JVI aLu ^Ic. 4_<_aaj j)jmm <i m*4 
£j a <^*> 4JV1 ciJJj dul^ Jl^Jj . L&aLu (J_a5u jJ_l2 Cj La 4_t5Llj * I 649 4-L<_u 
j_aj 1669 4_u_u L^jjus Juu Lfcaljj L^laliwj 4_Lc 4lL>.jj L^ujjj ijy uil VI 

I 656 4J^u t 1—Lt-i.uJ I 4^t_a_uo aji^J ^ai ^-lLulII jL>uVI ciJJj lLLIj 

CjLcL_uJI £jLl*o j-aluj ^^yjJuil ^au-au-sauJI clLHi du^-u ^lujLLa jjJ^j^uJ 
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1*1 jVail pJLaJI 6jJtlb 


. jlj-lail cillli J-5CJ ^1^. 3 Jl>.Ij (jl j 13 r% L-t-LLi^ (jl_A^». fiLto^ta 

j-aUI cijLcL_JI 3Jlc.L<-u-^_3-^_Ll?&jLa ^LuTujji' 1657 4_u_u 

0._X^J 3*tj-> ^J-3e_<_u * m 4_jJj(J-U <tc L_u j-SeJj (jj) 4i < n 

. 4jL^_j Ij ^-iLJLfcj 4 JL -0 4j I «U (jjSuj <j I ^_lC 4JVI 
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12 


J £)l ^JL*U (j^jJil ^gj-s 

j-jJlJLj fj _« j_L JlIIj tlji^ ULcj 1 <nkf, LjLl^ ^jlS" 
4_cl_A <Uj juQ ^\ 0jjl3j q I 4_j_Jl*JI ^ , ,.V <>*♦ < 

Jjulj ^jLoj-ufc (j^>* L^ .ojjl>JI ^JL*JI jcjjIj 
0JJ-LaJJ CuJjoJI ^JjlII 3 LiiuJ jIjJjLu ^yS> LU 1 J_&J 


4_cL$JI ^uilxS IJ jL^l ^yjj jL4_*J-<±^fc_J 

*^JL*J! 3j_u_u 

^ 4-ua.UJ' j_}jLj^_jJ CjLstjl 4j 4 &l (jl Jjulj 


<>a 4jUtj| J-C J_3 j 

* \ 3Jl^Lj 3^_la_J 4_J Cu_)L£ J 3l'q . Jol Mirtl 


jj_o 1 4-3^ j (^i i jLoj <4 ♦ jttMl l-<j!j->- 

pL^I jj_a 1 {J ^ \ jLoj J_3lJ L^K g> «U>tl 

Ijl£ LaL_ujj LcjLj Ul_i^ jjjLj^ji (jl£ Uj 

«» (J_Ljye.<-uJ ijr £i A 4_u5>j_4 ^ ^ 1a 1 t 3 A 

l ^I- ( >_cL^JI j U 3 tl ( j_JJi_A C_u_jIJ-JV. 
^yJJ 4 _j_*_aV|j 4_^jJI 4jlHj djLo^-i-uj ^b-<l*_l_lL^J Ij 
D urer. jjjJ <_jUh£.I <_,!£. <U3 Cjijjej-iJ ^jJI jj>JI 
. Luij-uij Vesalius .(j^ljlji.ilaj 
(_^3 i- i -a- j1 1 (jl jjk Jjijlj l 5 j-II (jl J-i^- 

jol»J! dijj_il (_yill oljK« Uj i—4JU_^- 
1 c l°i Lijl (J-Jjij LojlSj j»J-2I2 
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\all pJLaJI 6ji&lb 


JjlZu dlLjLtSLH Ml M^l J (J7^- £-^a 

^LuIoM-J ^ Atl 4jjkj C.ul£j 4 _jJLc 4_ll3 2jJloj ^-Tl^Tu jJjLj^_J ^jl j^Ju 
| jfcva-1 j ^Ltil jcjjIj (jr\It>.LJI S^Juu-a 4 jIjISJuIj 4_j_aI j_aj Oj-lqIL a 

diLaLaa-AL} Ij)U mi dj (jl JllU I JlA 4al£La Ijjjlpo l_4aj j! cilli 

cjIj-Ls (jyliil 3 jujl>J! jISL^VI <LUp 1 _La j-LtTuj Jjulj (jl -k^ 1 j LilaJj 
^jL_o]I (_p.Il SjiJi-Ll.I 4_uL^_tA]l CjLj^Ja-LlIj lLHoJI ^k 

.<&jL>. Sjjj cjIjl^I <_^k (jylll ^-^3 j t ~‘ {C - 

anatomy ^jpTuTJl ^<k L^ofj <_yk 3 descriptive 4_uL-ojJI ^^1*JI 

(3-da 4_aa}La 4_uj_a ( jr 3- ( J JuIj JjJaj lk-4 * 1^113 ^ <Vn4l J c ti <^> n (jl 

^aJ ^.dTJI ^ak. jjk>~ (jl jjj JjL_u JLiuj JlII ^aau ♦ 4aLal g < tiL 

q&j 1_4Jj j! Lp* (j^a ^ mi h^Ij (jl jJ 4 jj,j 1.1 a jJ>~ Gj 3 1 

j \±uul 1 4_3^_*_L^J ikpJU a , ,, A t Ju |^ I I jL t l 1 1 Jafc (_p3 di La Lp_u 1 4J 

tjr J_C a_t_}Lp» (j_a (jy » mi 4 _£Jj CjLUsl^kVt oJlA JlLa ikjjkil JiIlajj 
j-^-3 . 4_jI jIS ujI j ^ CjLaLp_ui Jp>. <—aljpJt (J>hm (J-ko 

0J)J_gaL*_aj 4 I nc') ^ Ml M^ l J ^43 ULc ^ Ml M^ l J (jl Vjl 

Ij-aLIo 4_i^ o^j LsLLb JpjJI jlII .ciJIjuT ^JL*JI ^-L t - t 

LjjI_^_»_c 1 < a. 1 / ^ a £j [^3 idilj-udi ^3- , - u 3 1 ^ 1 ^ ^ m-^n 11 a <... v <^11 ^| ^-ujJ! 

^ 1 r. 1 ^ mi J £)l Jj- 2 j J-^-3 

j-a Lr Ac. _}!_}j_j L^_j a a * m>j 4_cL^JLaI (jlSj 4 - l U j lII LI 4^1SLj ^IjjJI 
^j-C- (J1 » mi iV 1 ^1 IjlA ^JL*JI LLtia^j <L*Jj 4 _j ^j| JlSJj 

. Juu LL>o Oa\j3 t rti-v. ot 4-ol^it <UUil! 

JjljIj L^jJuj <_pil 4_uiU! a t,l La I ^j! a ^ ojjt d<_jl^ 

^jlUj 4-tALtfj !^£l (-dllA (J-U_jj 4_J I u Ml J 

ifj <i^»j c_jLi^JI Ja * I Ju Jp. Uk. Codici 4x.j-c^e_4» 1 ^ 

JL>^ jj-u-jJ 1 _La JpjJI JLst^ . oj-l^c. ajuLiu 4_pk IjlSL^I 4_^_k>JI 

JjkJLi LaaLs La q <i^ ♦V^-u.CJI I JlA tSi ^aJk 

Jj_a Laj . ^-^-jLajI jl^ jl oj-ua-C. A a i » tl <4_L<-a]I jalja kj 

3j_a JjV ^ mi m^I J l_jLI^ ^—lLs (jyjs. ( j^Oa»*.LJI Cjj-p. i _pil 4_aak*JI 4 mi &Jl!I 
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pJLaJIg 6 jz dl CiLcLuaJI 


ciJJj 4_ti)Lc fjjl\ j tl ^£i 4jlf- l_4-> VI 1881 4 


<-LUI_4J u mi m^I J jJ cr^ ^3jui*Vlj <qJI!lII 4 Lol 

£_4 Jlij-Jjulj (Jj-flJ Li£-4jl_b 4 -Ll<^d i CjLjJajj Sj^ILdO 4 -lx^.Li I JjloJIj 

(-iUjj 0jj_La_jj ^JL*JI j-JjLj ^£i lju>. 4 _aLa 4_uj_c qC. Ijluu ciJJj 

JlJV.I fcJj J_4 VI 4 j^lr. IjlS^I {jjq-u^aI c^ll 4 _lI^ £)| jl wr.L 

»4j4ltll 3 jj!JI (jLjJ ^Jbu 

LijT L^xj-U ^pil cj^IzlII iIdLSIII ^yic J-4 ju cdJj juu Jjulj ^lj 

l-xj !^>- Ij tjy ni <4l J 4 jjJLlC. jljul ^y-II (j-aiitJ ciJJj Juu 4JL*J I 

(Jj) **■ 4 .j_ua_*JI tiJJj ^ 4 I ♦ II j-^LaJI jl_uJ 4 j <,<i <Uj 4j 4 UII 4jLc1 ^ < <>I 
4 4 KII 4_L4_>u L 4 J£u ULc (_? mi (41J £)Lj (Jj-Sj ^ jJI JjVI (jlaljI&VI 

J>JI jf 3 j_jjUI JljVl (jj8 “Jjasata (j-a-J « J*JI» (jf Joj |j (_£j_j Jaas (j-fl 
Solmi JJ-uj Richter j-ii-j 1 j J,->lViinl (Jll pensieri (J>l JJI jf 
^ .1 j tj ‘cj inijhljJ Codici.«(>_iIJL!I 4_c.^ <i Tc-aii (_jl3^ (j^ 0 03 J>- I 3-c.L-«^>-j 
(_ r 3 ja*ajJI (JaS Jla J JjJjj <-^13^ (_ r 3 lj-23 4 3 a i a cliljla£. tills JjJ JaJI 
.Jj-tSSj t-aijal ^giaj f'thia j£Ls (jsj « JaJI» Jj i^utj^.1 M iaj (jjjLill t-jjs 

4-Jjl ^jslaa J^. Jlija J-&S jl.J 3 " ^ 1 »‘’~ l (al*JI jSjLJt! CLaJj 

I r) i 1 ^ 1 11 •" (2 jSLc -1 I ^ , .. ^ i V d 1 i^ll" t ^ |- 1 ^ *C 1 A i I ^i l \ r- La i' •" C a i 

1 a I~I a LoLaii ^oJa-lII j *\ 3 !l ^ Jjl-a-itl Jj' Cr&^ ■ Laljtc. 

.4-auJL l^JI (_y3 Jjl Ltjl i" c .Li 3t-i3itl 

La^ <_jjL*JL1 I (Jl (Jail (J-J“ J -VIJ (_^j-J LJj-lil Jails 

(_ J -3 £Lia|j_3l JLc. aj-oV (j-jjJI 4 j J 3~ i a (j^« I J^. (J (_, Miijhls i_ukj 
al a I n Li ^3Lila£ (J (jj Jj m i _i (a^-il g j I c. u ^ ' ih ls (jl^ Jl 3J . aGajjjaso 
(_£j_JI Cj-sJI (J jajSLi (jjjg iVn ujj (2rdo»lail ciiljLJI (jjjjju^ (juiljil 
Jjf IjV ^a^aLila^ J Jl j i_jjL»lll IjJ jj (jf-(^jJ (jl£ La^- ^ g jlr . c_a*j 
i i_a3L£ (j^s Jj? ^Lla 4-JjJi JitS . jj.T a(_J J (jas JjiLj 

Ji . L^-j-S Sjj Laj >. I~^ TLj sl jiVimVI (2>a ja-Al SjjJlII JlaaJ si g m~i i ii^Mj 
(2^_3jL_oJI (JljSl (_^-iaSj Sja?ta (jas Jj3-»-" i V « J*JI» (jLi (JJaS (Jjjlj 'j iaa • « * 
tiili (J jj J (_^ jJI (j Miijhls JJa (jl^ La (_J. lajj ^aalijKsI 
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1*1 jVail pJLsdl 6jJtlb 


IjjLLa ^ miT^IJ Jl3Jj . I JliISj til! j ^ lj La jJl3j 4jj_^_lC j| jl£jbl I 
J^u-ujJI j >^• 11 j Ijt ^^ aU CjLilliSLj <_dJ j 

(j-JjJI (j_A <1 cLaU** ^A-Aj Ji miT. (J-u-aL^JIj j, miT. J_jIjJI (JrUj-UI 

JljJLUJI 4_jL£_A 3^ 4ujl£!_A t^yQ IjJL^JJ 4-/-gpLv- <Lujhi J^jJI IjJj I 

.(^rdjVI JiiL>Jlj 

jl>. ^jla LuL>. ^j>.jLL 3-4£.L^>JI ciJJj cjLiinSLj^ jQJI jjut_ a£>^*-3 

Mil Vj Ulc 4 _La V-4j_u_3j ^ Ml M^l J Jlus 3^-^ (1) * 4j5c_>. l-^ul J 

£)Lj JjuIj <_£|j LlA (j-sj *3j)jjuuaJLj 1 a \ f $ <U Ijufc jLLsJ <_^-4jLjIu£ 

cjII^i^^Lo J!vL>- '(jr* «^lo) (jimmiLj £>£Lau Vj t Uk. J< Ai V L^3l j '^ 
cjIjLo^VI 3^-^kil^. L^Lj_^li3 <Lsj clJlLj L^_a 3«>.^ 1 r.^ 

^jLjJ j-^!j Cj^>- dr'-J Ljj-S-ac c_jLlIj ^j-ujo^JI (j_A L>j_u3 ^j-u^-^lIIL-uJI 
LoLa ^L-«Lc ULp.! 3 ^ m.j ^jl^i £)i ajcjJI (^1^- *4_tonj (_3j 231^ 
^(jj-uj 3^ 3>a *JL*J! « 4-^_ipe-«^o 4 _j_4_Lc 4_j^_I^j jjuxuG jj^u 3 Jl>Jj 3 

<—3Jufc 3 j 3^1 ^^3] ^ ♦ Mil 4 _C.LaU>J SJlJJlC CjL^U! 4ij t^*Wj LdjTLcLo 

4-jJUajVl ^jl jJLl CjLLsL tTuJ i~.m-i.lo 4^j~ miU J^_>JI j^eu JJlsua 

3j-3JI ^JU a ^1 ^ pietro d‘Abeno *^jL»I J jj3Lu i£^l j ^ 

cjj-4 T l<-u1 ^3^1 ^ j5-ZaX\ jlj-c ^ 3 ^ <j3^ 3 ^ 13 *^ 4 

cbLj 3^211 (_3J ciJJi Juu 3*^lj ♦ j^-LJL^- 4_3 j-3^ j- «^»tl (j3^ 

3j>U ^^3 L3j1-C. j_cVI 4 3j3^y ^3 3< Mil fj Ml rj4l J 3Uil! Ujj 

t ^ 1 4 sj t |_^_j 312 3 jJIj ju>*I jJlls . 4J ^ ^ ^ 1 »tl 

.^jJlIII juu 4 jJuJjj 3^^ 3>>- Ludwing.^juLujJjl 

3>^A : pjj2i\ ^Ltj| jLajjI £j\ LTu-oJj 1 IjuJsL*-o - 3J-j3 6^ 

lo 4 .3^*^ J- c ’ ‘-d-Ij ^LLa_3jlj L^J ju-^u ^31]I 4^3" ui 11 Jj) 4 >t f 1 
^31 ^j^L-uVlu c3J' «^^ljliil)) 4 _u-oL>- ^ 1»II ujJljJu 

4_t-/-^l—>• I Q I *»- ^ C-<JLv J 4-4jjLft_4 CJjLl^ Ld^TuaJ.! Jl^U>JI 4 JLU3 £j I 
CjL sfcjl J-J^u La cU i <>iIL udjj . BjuLlUI CjL^uVIj 3La-C.VI J 4_uia^iJI 
(j_A La 4j L<-u_a ^ 1 4uu^3j p" 3^jJI (jl^ 1 ^ I ^ 13-L) 3 1 *J L^ ^ytTuJ-L^ IJ 
4 3 i & J-A 3-*dj *4 3 J 4J 4^j->JL j<\fcu a »La IM f <(Lj ^Jl ^VLj-a (jl 
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pJLaJIg 6 ul 3 jz dl CiIcLuaJI 


^ ^y-Ltc. j_& La J£j CjIjj^IIj J-u-dlilil ^If. I 4_j_uiJl 

Cj^1_j_L>o ^jyJI 4_J C.<-*-£^> ^yllii w A-«d"l ^ 4 j 3 J J^LL ^j_a ^Itc.Tij 4_ufcj_a 

JlL*J <-jL^oVI j^jJt £>£. • 4 _j£j^ <-__<_»Ijj>J 4jL t,o3~ CjL-uIjJj 

4K miU 4jL>.VI ^-LftJ V 4_t£jJ3 4 _l>.L} c 1 <jJl>JI Jj j| La l_<jL>» 
^j JiiLa-a 4_j_al*JI djjfcLtaJI jl 3K miM- 3 . aljCbl 1 1 m t r n (_yj.Il 

La lj_Li5> 4 j I ^pe.Lco . 4-La 1 4juiaj j I ajjw (J^L>- (j_a j_u^u 2 J pjj 
4_aLc 4 jjJ^j Jjjsj (jl jLLtHJIj 4_<_JjjJL 3 _}j^1I JjLuj 

(jj 3^u ^1 el&LLall 4 jL$j Lu jj 1 m» t <i (jl^ (_yj-a 4i£ till j j -u ia ^j 
4 j>»j cr^ 1 ? mi m^I J JL>. tillj (j£j pJ (j£L!j t4jl JuJI iLLa 4_jJI 1 h» i <> L£ La 
CjLu)^>JI <j_a gJulC. jSLUl £j Ju tU'a-L Lul pju .Jjijlj Jjjsj La£ (j^aj <«o-LJl 
L;r lc jl • L. a £j>|j_a j_Lu pj 4 _£LIj CjL- aj_a-*JIj CjLlKLH ^Jl CjLu-oj_q^>JIj 
LajI \ 1 c ,I LLLSLaJ £-jLL <^jj 4 JL-ojjJ (jjjlaJI tillj ( jr 3 0 j_ujj (j^L p -1 (JjsVI 
. Jjulj 4_uiajjj (^jJI ^j-ulUj 1 air . 

cil<-jJ—><J 1 p_ L» Jl jj_$_L pi^ < nl jl 4jl^_a (_y-t T a-L t 3I jJ (j^j p^ lij (j^ij 
jLb j_tljJL>. L$j ^.Lv ( jy jJI ti-LL^ 4_aLfc 4 jalr CjLj-Laj ^j-u-uj Jj ^aJ 4 j! jL iTlC.L 
l_Lj_^_*_a jj ^ L 4_aLfc 4ll£La 4J Jj-3j j I w ^J l_sL-£SjVI 

Codici 4_cJ_a^e-a» 4 jL^ j_lL jl .CLoJu>JI ^aJL*JI ^-JjLlJ 

i". 4C f 1 t~d !^s\ AjVlj ^Ij^tl y\ I j|j ,^Tia\ jj^-jj M ljj 1881 4_U_u 
^-tTu-u^l J j-l^c. I JljL_u Laj j miT. ^j-ojLjjJI jj-3JI 4 jI J_j 

4jLjJ^j 3jj1j <_3LLal! 4 jL^J j- t - Ld LaeJ CjjI ( jy ILl! J-al jjlII t4_uiiij 

Cx_jJl_>JI /a-LtJi 3j—L<-u.a ^jLHsl lj_l£j (jGj>-LJI j] Q-O.J . 4_u Lj_uiJ I 
CjLjj IS r tlj ^ ^ m jjl^J (jLa-ALaJLl j-^t (j -a j- iT lC. \ 4_jL^ ^ ni (4tj JlIc 
4jjSJ « Lj_3_lC.» 4_jI aHI (jt>.jjll 4_ib ^lj (jI ^ ^ ^L^ . 4jal»tl 

JjJuOJI CjVjLt_a L^tic cJI jj 3j£ Ju -a aljTj 4 j-a-r, jlSL^L ^Lj jl gd U~ r (( | 
. j <^r. j- d - J U. Ju J-aj^3 (j! L 4 ] (j^>- ^-iJtJ-alllj 

3} ,u j ^ ^aJL*JI ^ tlt^tj (j-* u^LjjH Lnj j-^l> 4_&J 

j ^j-a jl%j! ^jJI pierre Duhem . ^jj^ j_jjj jA till j . jAJLv 

CjLujIjJ Juu ^jvIjj 4jI t .jX p * j n j ^ tA I j g . 4_Ua_mIL<-u-a 4 jI Ju 4 _Li_jj 
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1*1 jVail pJLsdl 6jitlb 


^ la 11 i 4 j^£LoJI CjIjLuJI 4-i,<a-A i JjLSil lJ ^ cdjjjj 3 Ji3 3jj 3~ <a 
^-jJj ljLj 4_>.j C * 1 ! U j iJT Il]l j. nif. J-jIjJI (JjJllt 

. Jijj 3 < n^l 3_cL^>» y* Jkill <_jbt-uslj William Ockham .^l£jl 

^lj (jl 4 _jL*_jI L&J-JJ (jr^l ^LaL^JI SjSLfljl Lai 

4_<_uJl_L^JI ^JLc ^\-l>-LJI ojJu-a-c (jlj JlJ V u mi h^L 4_2»wj_L 

L^jla C-J)l£" 1^ ( jJaj <jL (Jj3j^ tiili juu (JjljIj L>~ < «j 

4_<_ujJlI,I jLuj j_u£ Jl>. ^Jj Lu?e-».A Lu-uJ^S -Liis tdJLfuJIj J 3 rlt 

jL-J-tia-JLJ tjr J] (J-J-^J Ll^LjJplS' clllli C_<jL>. ^\ £)l£j i^j-uJjL 4 J t n’l^flJI 

jLSJI ojh^LJI (*^Vl 4 j jlU l 5 jJI s-Ajai I . ' 1 ^ 3 J ^jVl C- I A jj.1 

Ernest Mody c. m\jj| dll j juu *!>. (^SLlj .Buridan .jjljuj^j Jliui 

I t ■*■«a fuj .5 (jjjJI j»^Lc.Vl L^j (JLla (^11 jl£LaVl ^jl djjJj ^ jJI 

( _ T lc. J^L-a £»-j 3 L^i ‘L-4 ij-c.J d-il ^jI (jlajj 

Law of ■ * nj U 11 21 ^J 1 ic.j_<-u u°! data-jl (J-ujlatll! ■ dEtji j ,s^C' 

Nicholas jjjVl 'i 3II1 dj-a-j! ^ jJI uniformly accelerated motion 

<LiK ^ a , IU1 1 _ia.| Heytesbury 1, .~m La d , ,1 , , 1 I Lajl ofOresme 
. l 335 d_Lau (Jr !l_ja. dltj djj a 1 „<y djullll 
dt-d , ..It jjlJjl-LU ^ • < 1 lj^ d , ,.A\ Jjjlj Uj 

. \ ui c, (_pusL>Jl (jj_2Jl oL>! d j * j 11—< T1 4-fl-mlall ( _ t 3 d J m i*s II 

IjJaj (jJj’siicll diii^iia (SJJ.J CliLilli^ (jl (j^-ill. dlls 

d " 1 r S 1 U1 Jljij JJljIj (_^a-La. dLlj^ d d^ U", II 4_i£LjJ^jLSLll (<UJJ (JjrA 

(jJySLal! Jtukjjj u Miijdl.a L^s-jla 3j^La La dll I djlal i^ia~ i »lj 

W J^d3? 

JLijLa 1 a mi 1 ? dll . L^LlJ i LujJjJ J i Ijdlj djL*-aL>. jjth'l j miC. 

dllallU ^ji-i,,ijtl j .^<«tl jjLI j»^l*JI ^£1 jjLall ^jjll jafcj MarshallClarett 

4 i in d_j_*_i IjjLi t _ 7 liLaL>. t _ T h l^jl^ djjlj-u^l djtaL>. {jja 

LdLLaal ^ 4jj£LUI 3Lia»dl d^Lalill Cjl LsO (jl Laj-J^laj 1350 
JLa-cf dlli uil> (jJI dliljl aiLUll djLl^ dj 

c^Ll ^SJI did Lla j»Ull j^.Vl Laf . f l^jl f Uj ^Ljf jLUl 
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pJLaJIg 6ulBjz Jl CiLcLuaJI 


(jL£ (j_jjiJI ‘-LLIjl^ I ^ ^JIIdIj ^ mim^I j L&ljJa L$jI j <_dl jljT 

1 ^-vj.U ^ilII jlS^VI (jt jjfc 1 jl I_La JjGJI t4_j Ij^pG ^jG jl2Hju 

4_3_lJL>JI ojliLul <j_A cGL^ L$jl (j^jJJ.1 jGUcIj ^ mi m^I j 

^jJj ^a-I ^-tTu-LLal J (jp3 ' ‘G^Li (j- 4 La I 4_o*U 0 JlA . (J_l 3 ^j_A 4 juI_G 
CjIjLGJI (jr ^l (jJ>j3[~LA Jjfc (jL£" La jJGj ^jjj^ rtl.1 <j_A 4jj_UoLl_A 

>^Vl . Jj11> ^Laj JjL^ ^Laj Lr^J cH-J' ^j^LLII 

jlS^I ^-Lcu JutJ ljjL>- (j-G^LJI ^j_A 4 _C.La->- (jl J-A-(Jjulj L-Ufc j La^-I-LU j (j-A 
L&jj-JI (jjHJ! 4^->JI 4-J^-Laj (jrU lj_u£ La^j lLULlA (jl l^_Lu Jl3 

3-j-ju. (j^AJ ^ jji i^Lj-aLujlII ^aIc. (j-^j ^ mi r^ijj «(j^jijGJi 4 _c.j_a^_a» <_jL^ 
4_jj_La_j jl 3j_£_j (j^_j 4 I t^> iJJLLA (jj^J Jl3J ^aaj . I 632 4_L_u 4_a- j , nj3 <j_A 
^aG_J £C_<_ulj p I ^ (j\JJ- La^£L<.LA J_& (j£Lj ^aJ 4jI (jVl ^A.l<JJ-(^-tTu-LLaIJ L$jw 
4JLaJW (jl LlILj (j^, L-t- U U VI L-xJfcJ (jSLIj jLj_A (jl_AjJI ^j_A (j-U^jS JUU 4_<_u_U_uG 
jUj^I^c^^I ojLjUUI 
jj-) ,y^"s i .• ^Tljv 4_j_>-Vj I_Aj_aI (j_iL_u 3 j£LaJI (j\j lUjJlcLj jJi 4JLjIaJI 

(jyj? «bf ur L * -V ULc jt hj-3-i^. <j£j ^aJ jJ>jLjj_J (j! ^1 (jVl Jjjlj (j-^L>- 
(^jJI (Jlj < «tlj lOj-uzlC. (J^9 LaSLs ^aJ LLlG ^£ J <jI 4jI jl 4 -la-Ic. 4jjJj_u 
4Jtjjljj ^a !• II (jl Jlj-a 4_G_G_>JI ^-tTa-L^I_b 4j^_3_lC, (j-A^J (jj I : (jVI ^j-Laj 

L-AjI nil )\ (JJj ( jr lJI 4 _jj_^_aJ! CjIjLuJI (jl 4 Jj_3j ciJLIj (^yic. (JjljIj c->-Cfcj S 

l-A-tla-C. LaG^jj 3 Jlj Jljv 4_*^J C-<_u_u3^l Ju9 ^,-La-t-ujJI jj) <^>»ll (jLjl ljjJL3t-A 
I Ju>» La-« (j-ollll (jA-j 3 JuJl>- ji^^l C.cC.lufL (jl (jlSL^ i4_ua^_Lll j-uz£- 
<- «I > (jjLLc (jric J_dlj aLaIaJIj (jj^mi 3 j-u£ jj-aI (_^ j- t S L a l ll (^Jl 

^■1 3"tl j_1a_j CxjI^ ( _ ;r lll j^>-ljj>JI ^ >.. A"tl cJJj CjJl>. La I . JljJl>JI 

(jLj (JJjLlII (jrU jLiujVl (jx. Ij^SLs IjLu L-.<-?&J»0 J I ^>»T (jl Ju^J (^ A If. (jl Ju-A 

V jl .^1 jljT 3jljL_u (^1 J^I^lJI aL^GI^uI (^1 J-Lbtj cdjj 

JssjJLGaJlj (_^jGJI 4^l£J J^Li J_u3j ^j^. VI Cj Jl>. La^_ u_a^j ^J1 (J_j_u_u 

cilij t,-.<G-L.>- (jy^-II t—»l « 1 ».VI Cj_jL^ LjI . 1 4^j-*-aj 4_^La T l ^ »VI 

(^ItJI 4->-A^>«i.l 4_<_u JjlII 4_jLLaj (jl£ ^ mi m^I J (jl^ 4JL>. Jjluj j£j^ 3tl Jj^tUJI 
(j-A (jlSj . ciJl jul 4-5 CJ>.LLa C-<jl^ 3 JuJLC 4j^£Lj CjIjLu <-J 1 U 3"i > til ^J-a^. 
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1*1 jVail pJLsdl 6jJtlb 


La 4 jL_jIH£j ojLL^I Cj*L>. ( j \ 4Jjjv jjJu L4J tfjjG JopS 

C.«jJl>J1 aLlII jj-i 4jj£LJI lUjLLI mi (tlj t-ukl JlU <tLa^>J-S j yu2> 4-lIc. j 

. LfcLLu <jr1_) {j-A 
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&\£\ 04 \ 

WUi 



yj ftWW <u^rTmA 


(J-Lc. iajJLLU Cj^taJlj aliLhSLII ij^jli CxjIj 

^al*U <LaLfc 4 ci isi 4j| O^ 1 *} iSj^ La jLh 1 ! 

(jl I i^a^lj^lllj fiLixLtJjJ!^ 4-j )l > a" < „V1 4 n i 
JJ3 (_yl^. LL^j La£ £_< "~~J -Sj-la3 J-Ii3 y«JL*J1 Bjji.ia 
La-t^ 4 a mil tiilj Jl>.|j (j-ujIjJI JjlIj . jjLajJI 
(j-a tlLIj JL*-j 4 _£jkIj Laj Li i »jVl ^a I « II 4 j I c~ 

(j£Lj (jlj . JlJJl*. (LL. (jr^P Cr^i ^ ^dlLaaljj^.! 
aLajjjJI 4li.oll fj Jl 4JL>Laull aQjlJLa (_y£ jj,l Ju3 (JjLIj 
jjla ^1 I g i>i«_i 4 j a It II C-iljj)tyill JLauj (_ylll 

41 i^ll i_dJj (2>a (Jaajo I4J (_£.jlj ( _ J H!I jl^LsVI 

. L4I I J^ta 

^ <» ~ 4_l_aaJI <jVj 

^£.iL Jj mij aljj jatj ^1 I g i>i» I 4jal<ll oljjtVill 
4 > j j U 0 Jju j^l (j-oj (<UJJ cliLbSLi aJiJ 

j»JL»JI (j^a tillJLa-~ 1 n~ ^aJ 4jaUII 3j_jill jjl tliLilHSUI 
^ 4 1 n m r Cxj^-as ^Jill 1 _Ajjjl>. LgJ O-il^ La-i!j 
CjjI^ 41 i^itl jjU jl . 1 Uj 1 «r3-11 j <^i«tl (jLI (al*Jt 
(j-a 4 ^j>.|j Laj 4^J>. (jjs ^ln njVI al*JI jr^ 1 <i - 4 ^ 

0-°J (VJ- 5 ^ ' « 4 La .(Jjls.? 4^>. ,jji 41b JLa. 4jalf. 
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1*1 j Vail pJLsdl 6 jib Lb 


j_a 4_Cj_$^se_a Lb Jul j-U 1 j ^_$jI j_A tjJ>-T t jduj! jJ I j_« 4 jl.ij 

jljJal j_« ^-Cj-ll Cr^ L>^J «J miT. £jLtoJ! jj>2]| ^1 4-t5LL^uMU' jj t,o»tl 

4 j 4 A>Lj ^j-bju ^Jl I ^ * 4_uaJL*JI dI jj t-w \ 1 41 ts~> (Jjj». 4-CjLlJsI i _bljJo VI 

^ ^JL*JI (jrU 4^>UJI jl VI <?jjljIjj L$j ^^IlII Jublj-tfaJlj dljto«t,l 

4_d_-aLc 4JL<-u-xa ^JJb.3 ■ L. j , ,.j tl j >^s ♦ !1 ^JLjlII j-Uj j miT. £_jL_u_ 1I jjJiJI 

^JLlII 4JL-SD JJ->- gJjjJt ituujQJ jl.iL>. jJjbj (J Jl>* L*1J>* JJJlJJ J 

jljjl_>»j ^<j_c jjj L^-t Uj ((jJ! ^LtiL j Mir. £_)L_uJ! jjJiil 

CjL*jj_oj ^1 Lb ^J>jj j I j_lC j_cj 4-lSLtTu.U ‘ j I JLuj d I j L_ublb_u I j 4-L-t-u I 

JIJ -ljlj (jy-i ->j>£ iS Ij JliUI J jj ««» ^yic c j 5L ^- d . 4_ujL>. dLtjtj 

jj-HI ^ ^Ixll 3 ^-^ ct^ cjl 0^*2 ^tjjikill jl ji^VI t^yiLlJl^ 

jSLcj clUjL^ S tiJI jbT 4 j <i I f, bbjLJtf.l j£L$j ^-ALlII L^lj jjLcuJI 

<L>.jI L«j 4 4jse_&Lbaj 4^1 Jl&Ij ‘ "jH j »^*tl ^JjlII JjLLaj jjv. JjLjj1]| 
jjLtaJI jjJi]l jtal cr^ l^ljj^ 4 juj I 'j< l_3^L^>*VIj 4 t Mill 

^j-dj j' (J-J-Sj • 1 mj t-LaJjJ (jy^l 4_btJjL(il 41 <<otl j^. lLLlaLj 
♦ j , U tl ^JL*J| j| ^JLc. Vjl j£jj 4 >!j_i 4dVjl < tTill 0 J_& 4Il>JIjla 

3j-*-l(-uI ^jJI ^ to UI d^tJlj j-^j-tl j-<SLall] j-^Io-c jjb natural science 

^Ij-j L^ ^ ♦ J J u 11 ^JjlII jl_> j I . 3 Jlj JlC dljjlaj 4lbjlJjj t^LjjlD l_Loj 
(j^i » ^ 4 _j_c Jlj Lo 1—3^Lb»- ^ I r. 4 jIjj Io"j 4Jj_udI 4J * jjj-c. ^lc jjb 
jj_ol_Lll L^j jn-a-j 4_cLc. CjL-<-oL<-u->.| ^ j to n 4_<_uL<_uI ^JjlJI jl j-A jCo-LuJI 
i^_ju)jj^ 1 ^Ij 41 fljl^ (—SjLjlLo jIS^V c__<_jjjj 4JL_uad» ^j_u_jJ ^LL*JLb . La-l^v- 
Iju* <__<_>.^JL»JI . t ^ mi o-4 4 _l>.jJjJ5o j 1 4_dj_>. CjLcLLuo ^Lu j_A Vj 

jl^ ^ VI >Lj^)l fjjtjl jjS^ Vj 4>L^)I jl^ ^ VI LLLi jj£j V ^1 

4>J I I j 4_jjJbII <idJu>Jl ^JLjlJI JUt^ jLojJI J_c (jr Lc I JJ to~ a Lojj_C 

4_jj>.jJj-tSLlII dljb>oVI CxjI^ aaj . 4j Ij Jl>. ^-1^. LxjJuS ^jjj-cVI j£. tfjjlajj 
jA_jj_ua_I,lj jt_jjj_dV! Jl_Lc L^jIj^j djl^ ciJJj^j > a ^j\_iLLj| julc. 
Ijl>. ^La j is>'tC, (jyl\ J 7i~ta~ L » - l ^ > . dbl£ 1 ^Ktj -iji^Jlj jl_j_Lu-saJlj ^^IjlSJI 

^yJl ^yjjjj^ C—<Jbli Lub j-^J ♦ LjJ-t I jl-Aj_jJI j_d LbjJiw Cl<- L> > j_A IjjbLii 
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I^joIaJI 6>-ijl jjOuuuj j 


4jjJLl*_U LvLjj 4 Q * j U^-J^hJI ^ ♦ i . U. 11 £)l 

4 j ♦ j , U11 IjlaJI jljiol I jl>Ol L«Ju£. JlIc ^ jl till j 



4_l_uj^>i_j 4_l_i I ^-Ic. 4_4L^a 4_i4-L*JI ^jLj^Jaj Cj_iI^ . 4_uj_>JI Cjjl jj>JI ^_u_oj2J 

OJJt> £)l ^1 (-LA (j-4 .^jia^LuJl ^JlC. |jU_4 (_^Lc 3j^Jj-OJ 4-L4-lc. 

Su-JxJl cjL^Ij fd*J1 oIjlu: <^1 WUot <^l SUL^il c-Jlj^l 

<_xjlJJ>JI JjL>*J J C_JjJlII ( J y3 4~rt I nl*4j ^ gUtl g-^-Ui 4jt_uls (J-uSLaU ^1 


.L^Lu^l 

:^j_4_*J1 Lc. 4 j^Lj ^^ e_<_iljj>JI lIDlj Lai 


4_uLj£j ^L*JI ^1 h rUj ^Luj ^_pJI <-__<_i Ijj>JI ^jl ciJ 1 r ^ 4 - I 

Cxjl£ I jl 1_4 _l£ c_ul jj>JI <?Ju 4> C <**• n JliUI (Ja.i i «i ^U*4.4_i3 4_ujj>J! CjI Jl».VI 
£)l jt qualitatively 1 j L^-443 u^-^j 4_ulc L$_a£L>u 4j»j «Utl cjIj^jII 
quantitative 4_j-a£C jIj-uu^1 L^LwjJj L^JIjIoJ 4 _ulj_lLJI j_&I jtMl J£ 

I * ^ jJI j_A> j-seJJt I Jufc ^ylc. 4 • j.. U U 1 > *j q A ^a.4^_>J1j 3jLtl ^2, 

1 £ 3 I U \ (jr 2JI 4-j j h < 11 4 » j « )r> LlI 4^r\_u (^jJI j_Aj 11 

L^jj 1 ^ »l4♦jjUtf 1 >^^4 ^jL) jj. L^jLpJ JjLstj ^ull 

^ jJI j_a L^jLL^c ^ mechanical. 4-ifLul£-ua jl teleological 4_ulc 
t^jJJ j-Aj 4 L^j I jj-o jl Laj_a 1 jiaJ 1 _lL>JIjl4 4 \\ i mVI 

. .. I jSLaj L $1a J^-t (j- 4 CLjSz-uj jj-*J 

t^yz CjL j j. t^} 11 (jyj 4 ^MjlII 4_<_uIjJlj j LuIj tiJl_LAj -c_j 

^lr. tiJjjjL^ . I 4_^>. (j-o t m JlaIj_«jlII j I CjLjlajtilj 4 ^-v. 

4_ujj_5eILll CjI j) t^-%- j I inductive . 4 _j_j'^ 3~ i »VI JlC I j-3JI ^JliUI <« 

(<U jjjSJ JukljjSJIj iJliljt-I.U £-&>■ I^J-Vj-O-l 
^j_3j ^jl 4 j i j Mill 4^>UJI jL^Iil 4Jjl_3t-«j 

^jjJI Jj-i-OjJlj 4 _Lv.J_ 4 till j^J Jii-4^ 4_o_u_uJI 

1 ^ jl 4_j^_la_Lll 4 ^>.j^j c>^-44 ^*111 jllaVl ‘-^LukLj i^jLuJI 


.. .. I JiSLaj 


CjI j_La^>Jlj JiL^ujJL J t^T\ c__«jI j^>»JI lldlj tilllAj 

Lc ^Jl3j L« 4 yus Jl>. . LlusLjj jl 1^(4 Lujj^o l_4 4 1j-<-u 4j 4 UH 
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\all (oJaJI 6jitlb 


4j p^ Laj cilJl ^ylc J ,! '" r ' cidLdl ^JLv 4 jlf. 

(j\ {Jj-2 . 0jLu ^ <j-a Ui^ Cn i imm j^. CjJ-JJJ 

^♦j «UU ^JL*JI 4 _j1c (jjSLj (jl c_ocj L« jujL5tHl 4 _aI^<a 4JjUt^ LULLS' 
jJila oLujIjjlIIj ^jJjlJI 4_mj jl Uj^LLlII jl cjLuIdLjJI aIjJ 

(JI L a T u ^JLjlII 3jaJu>. <La-<-u jL$_Lb} ylc 1 a ^ ♦ n (j-AJ £)t JJt c_J l_i 

}LaC. La^jLj Jj 9 jt 4^JV ^j-A L-osLjj 4_^>. (j-A Lujjo>a ^-L*JI OJ^ 6* 

l-LjUJI 4j a ^ylc (j-* La £ru ^)Jtl Cr-^ 

(Jrl-JJ Jl_Lc lIUI J- 1 a-> La£ ^ aL tl J-)-uJu}\ y_<_uJli^JI 

jj <^ a j La <L i <>*tL Ijufcj - , ,,j I Ju£, i_dJ j J!La-» yjJ^aseldl c_aL>Jl 

j-jfcljJiJI <ylc. (jjlUll! JjLfi y A if . < A jl £j>J_A_l q £. (jll (jj Tc^- U <_dl JuT 

.(yj^L^JI g* ^itl £>£■ is^irt't a 4 jtjjt-dl 

cllj.il J_aJL^ ♦ J- t - ^ l I I (j^i » ) £j_L <ylc ‘-LLLi J^jlj (yj| ^aj 

Cjl Aj tl CjjJOV L-J1—1—t-U I JlJ JlJ>OJ i—Id mi~^| j I C< in I ~M t u$J-^- 

\ c. jL<_u j! jlSLs . Jljjlj Jl> yJ! 4 3j4J 4j 1 a f ■ j 4JsLiu 4 Ag a 4j»j iUH 
Logical procedures. 4_j_1Ll1a cj!jjjU~ jLiu jU,,.jf ^a_JLju j_a (^JlA 
La IjI LseL .composition . cJljJLjj resolutoon JjJUo 4-lIa-c, ^ JIaIu 
'"» j" I Jufe lJljJ Gil J J-iLtTJI j_^_La ^J1 3jJL*_a S^jIjLLj 4_>JL*_a ^_aj I 

^a-<^LaJI jl ((4-^jJLtTuJ. 1 4 c h mm^vj (jl L^jLjjSLa ^1 3jJbli&!l 

jjf tl! jJj Ci i mj'ij i n j^a. .CjI J^>.Vl ,jj8 dLu>- (JriJ ^_AJ^J jJI t-dj, " Mil l 

£)Lj ^11 La 4j_}L>* (—.*-i-i-u 

a. 11 K ^ 4 jj_uallll Jljjlu-^ (j^Ll I JlA . JaAIL 4jjL>JI CjjJlx ^yic ^L-u cx-u-tJI 
(^L-Laj La LdLcj Lj^Lc c-.<-l<-uJI (j I J IjJI Jl- uLcga ^ylc. 

Ljj-us Lai L^UaJ,! 4 jL^j Ll LlL> >j 4_5&_uj (jj5Li-a 3j_tI»LJi,l Loj_l>. ^c. 

3^—a>J 1 0A—& z I jl . 4-jjL>JI Cjj Jlj>J 41c. jjl ^J-aTl^j *_iLu-uT 3 JlC. Ijl 

cit-p. £j _a CjL a-csLjjJla yJLj-ilaJI 4 jjLa_a yJ! Jla^J CuouIujjJjjv ^ja 

. eciprocal JtiJ^LlILa (jlajSa (4JL-oaj>Jlj t- ^1 1 fit!) 4 o5£_u_lJIj 4_a JlaII 
Lfcjj^-saj ^yliil (—iLojjVI (j_A JaJodl Jj J-iIlaj La LdLc, yjaulaJI ^aJL*J! 

^■J-U L_LA ( j_A . 4_Li_t_j Ja>.|j Javlj a > J III ^ydl La 4_j^Lv 4_Lc L^dl y-Lc 
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I^joIaJI j^kuJI 6-ijl jjOuuuj j 


verification and -* tl jl ^ Llj ^ Ij£u_a Latvia CllojIllu 

4jjL>* 4JL-a l^j ^ Lr il1 c_jLu_uVI A*y <J Ju-sa2j falsification 
jjj-L I lLA ^$m Lai .4jU<?fl c_jLu_uVI t^£- aLaj^Mj La 

^jLhII (j-u ajjLSJLlj 4 j_}L>JI cjjjl>J aJLc. L^jI ‘- r iL^oVI ^LcILaI 

4 J J 4 Mil La£j c_jLu_uV| dJUlI LuLtlual J}LL ( j- A U^! (^Llitj 

. Sju^Lfui,!j 

^JLjlII (JL>. c-JjLj cjLLSLII ^jl ^Jl t_ <-a!s ciJJj 

Clulu^^>. L^>JLc LaK <LuJ^-3el]l CjIjLLJIj 

6jul& 4j^Lul^ ^jSLtToj ^j-uj j£L<-uj-)^ q^Lu 

(((J L a T l v VI» 4_u-oL>. 4 j^-5cHII 4 j a A I (jy^- ciJLtijI j-usI Jla] . ajjIajj 

^ ♦ j < L,11 ^JL*JI ^_^_La i_Js^Ll>.I ^.Icj w *jjLH ^JLJI Lgj < ^j tJT I<JI 
.4_tIsljjJI^ 4 _<_uJl1^JI 

3_iL>J1 4 - la-LJ' cjLtjV! ^j-A I juJlc. ^jl L g\j aj 

^j-g-U-uJ 1^3 JlAJ La-l£ L^j JjJLu_u JlC.1 jJlII Lrr ic. Cj J-aTlC. ' JJ2) l±U j 

j^>*T ( _ ;r _L*_AJ ^jJLj CjL^-jI ^ 4 ^ t La^jL-Jj.} ( _ T b J_a LlH'J OJ^h 1 

La^Ijj 4_jJjlaJI Jssjj-t!uJI 4 j 1 4j^_5ellll LC. 

J)J-^ (Jj_a_j La_£- j_La_<J I CjJAj La JufoJj . La 4j_}L>- jl 3_}jL3t_A 3 j_aLL 
j j. ciJLJI LajLs rainbow * 3jU>tl | 

II J ( n ^J_A CjJ Ij^-lTt-gu 1—A J. 4~tC, I ^nil J_c |^2J| JUAJ ^ lr. j_tHi£. 

4jJ l-LlLJI 3^_aLL ^jLstjl ^j-A (jjJjVI ^1Ij^JI (j-sLLL till 

j_a 4 >LLa jJaJLl U 1 4-»_tTu^Ll ^_u^Lc ■ L , ,,j jJ 

cj'^L 4 ^a_j t ^a 42 LajIjlIa 4jjlj ^j_u_A_tHtJI ^ Lt-gl , ^JSLujj 

j-JlC. . Jufel wi aU 4_se_do I j ^-^LaJ L_AjIaJI jJl ^jLuuJ^l j-LaJ,l 

3j_ALLaJ La_jL^ j J mi flit I (jLj 4 Jj^ tiJLIj ^1 c ^jl 

^Lc j j_' '<s>~ ^ajJlaIL! 4 JjLc_a . tdescriptive . 1 j3JLj lLIIjuT 

(>uj 4 3h-Te-Aptical phenomenaf 4 jj_*-^j j-aI jla ^jru JLUI Jj> < «> ^^-uLuj-j 

J-a T lAJ ^j| JlJ V J-AllUJj ^LlaJ LAj^IJJ ^j>UI 

AJ- 4 ^ 4_aLc 4_j^_La_j «>>tl 4 _aLl 4jj_Lj jj_uaj jl postulating 

1 1 $ '1 a fjj^ Su (^^LxJlIj Aj-tiaJI 4 _a_j_lL ^yc. LjlS^I ^yic. ajjJlj J-a T l o 
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\all pJLaJI 6jiblb 


BjLlJLJ . 9 .J »>■ tl Cj|jL<-U.A J ' " 4-udLjJ j-A-il JJ0 j_U_u_i2J jl£L«l cJU Jl£j 

V j_AljJaJI j J Ml rtl ^ t < 1 1 j (^jJI (_^-a1aJI £-$iI,l jl Lr^JJ^ L$Ji l£>>*I 

Jj^>» Ijj_u^j- 1 4_jLj_Ls (jyj ^-~v (_j-ILc VI 3_}LsV1 IjuAoj Lit_<_ulj jj£!j 
<_p.II j-LjljJiJIj ^£.iLpl-c_Jj 2pfcLtiJI <pi (^jJj <pll c_jL_<_uVI 4 •jjU 
, 4 j I 4 ♦ tl dil j U ->JLj 4jjjjdsj 4_cjV 4 ^jjla-£ j gp l, I (j-uiaj Lpc jUij 

. 4_j_u^_>i_) jl CujI^ a j ^ j L»~ ^jj <pil itechnique 

4_3_<_uV-4]l <L>.Ijj Cxjl^ <pil ^j-iSJI 4_jjj»_uail jl <_£jj Uj^i L« £j-c^ (_p 
<Jj^» 4j jjJuxLj I jjK <_£ jJI JJ isTiH 4K Mifl < Uj 1 MjJI J ts~i* II <_p »1 gltfl 

JJ >11 (dllli j| j_C - jU,,jl j_fl p tl jj <j_Aj 4x_u^JI 

(LjUi ^ij a> nun ciLuiijjJij cIujuxi js jf TjJ* 

j_A lJljLj CajL£ J-lLJL>. <r« ( tH*H < <JJ>» (j- 4 *1 JLul jjj^-aiJlIj »1 gUfl 

1 N J ^ ^ jU , „jl Ju£. ^^ytTuJI 4 _*_J_lLj (_42Jj_JU jl£^ . a ♦ i I U, U ^ U. , , jVl JJ 

ciJlj.il <_p ^ 4 tilKi <pLc.j .4 >j-Aj^w jl form 4 -jjj 4_bj_*_fl <pLc 

J_JL_3 4_jvl_>. V 4 jL^ <>J_U_ujj ^ Cr^J . 0 J J < M 4?" ^ 4jI ^ jr lau Ijufc jl^ I 

. 4lL*_p3 Jjjv. CjVjLuTJI j-* ^j-LaJ dUi 

<^1 c< mm m < (jtMi dll jul ^JLlII Ij>j^» ^ Ls j>m4?\ 

j ~ > ~ 1 ^JlC. 4-ULJ-l^JI j_aI j tl 4_«_uljJ (^Jl (^1 4_ud>l_Jj A* 1 tss\ A .Uttl £-u^> 

J^s Law «jjjLUl)) JM-^I ^,-11 j^T .^jdaLj 

« 4j^Itll 4_<jjljjJI jljLua ((form 3jj-4^aJI» 

L^jL^ iU j « njtl J ^*tl ^UU JljJu>JI jj U-n L4LL 4-Lv-j-a J^T Lq| 
4_^>. j-4 JlSJJI 4_>.cillji^j ^ISjl 4_«l^l ^jJI lJ ^r ^m JlSJJI C. J! l 4J 
j-c j-ujOII technical 4 jSLu^uJI 4jVjL^_aj j ^jIjJI L)j- 3JI (j-A-udLjJI 

^-LLa-tdl ^1 4_j_4_u_ujJ! ^L^J.1 ^ic j- lL J I Cj jjjlu ALxa ( rth-V^a 

4-l--v ( j£ L<u (JjJI jLLsVI JlJ Jl_>o ^IILa a j 3U / 11 4jL%jI ^l£jl L^J 

jl 4 jI *(^ju ±.II JL3j j! 4 jI ^ (jr 4la]| jjz. JL3 j jl 

4_<_uljJ lU ^J U 43 jl Jl_(_o jl Ct I II J>JiSz-a jLUl j-« VI Jijjvj_c j_cC 

4_jJLc (JJLLdI Lo VI jlj>.j_j d^—Ljj V 4_j| ^^1 aL^jI 1-^ IjJ .^L^xSldoVlj 

VI ^(^AJ V 4jLj j! the absohte thing ((j I U U ^ (jr A]l)) U »^>l 
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I^joIaJI j^kuJI 6>-ijl jjOuuuj j 


4_i_<-u-'v CliLLua J>L>- ^j_a La Ju J_>u 4 _ujlL« ^L^-u-'v.Vj 4_ii*_£ 

4^j>JI 4J_*J «Q>JL*-o ^Lul-ojLs La IjlAj . 3_iJL5e_a 

^L_5-4£j_>JI <LLc ^1-4 K miU tiJJj eial^-LaVI ^La 1 ^Jj^laJI 

ju-ojj L^ilLi^^La JjuULj ^pJI ^1 < n*wVI 

^lc.j * I «>*♦ < 1 ^»>>♦ jt 4 _j_<_u_lILi L^jlsI ij_a c-s^llLvIj ^^>-1 ^1 (jlSLo ^j_4 L^JLSHjI 
cLJLlII (jj-SJI CjLjL£ £^9jJI 4_j| t LajLI* 4j?&- lU j tilli 

JjLa3 4-jl Jll^j (jr A_uiail ^JLlII 4_j_ALa JCj'jj <«-Vi <_^lc j Mir. j_j1jJIj ^ Mir. 

.^ I ^j 3 ^t^s t,,, L7 ij| i"\ ^ 111 i_fJJj 

Ly^J) ~ ' M J ♦ jj II ^v.L»Jl £-^Jj ^~a VI ^ 3~ ( mI 

uLa_u_uj_ll j_u^l*JI 4jj_Laj Lulj ^Lv-j^luCJ I j 4j9Jl!I (jy ^ 4j JllLsVI 4_<_u JlI^JI ^aJL*_a 

:4_aLA c_LjIjjv 4j^Lj ^^ia-xli ^JL*JI ^ 

L^LuJ^j CjLjjJ^JJI £j\j 4_4jL 3]| 4_uiiaJj,l 4 j9^L*JJ ^J_iL>«j Vjl i_dl_L^ -! 

1 A j ** ^-3 j (_^]l (jljui.1 jl jU^^I 3 o- 4 data. LgjLjlaA_a jl 

3j-J>»VI 0 Jl_A jl L^J^xS <j_aj 4jjJa_(JI (j-* j^eHil 

. !_0Jj£ jl 4j^_LaJjl 4_ss_^ ^j_4 j cix^e-Jl L-Uj^o I Ju_a ^LLo 

t4_jJ lj>J, I 4_uj1d^L^VI JL*_a ^>. j" , ,n 4_c.j_j dJI_LA 4_j 1 -t_j 

4_*_j_t_LaJI jzijLl^_>. (jl I-^ jr _uoL jj J) nr ) ^ \ c. a • j ■ t*. tl ^jTuCu 4_c.j_i ^-Aj 

,4(^1^ A 4-lusIjj (jr-ulj^ jl 1 ^ rr. j-LliTJ I L^CjIjl^VI 

^a-jl <^i -v- J-g-Sfc-j l^_Aj^>. 1—Aj 1 —lTlC. Lj 3jj_uaJI £y£. j U t nj t ^j-o Vju^ 

'a ♦ j j U\t 4 _oL*J! ^ul j- 3JI cr-^J 1^1^^ 3 juJl>- Lulj 4_uLx^ 

.^JL*JI cLc^tjJI ^ J? _A ^jjjLUI 4_o3j< ar, O_5t_u-ol IjJ 

. 3jujl>. L-t-JL-ui llILLa ojI^ 4_jl LlHj -_>. 

techniques-^L>oVI I Ila c^j ^m>I < _ jy Ilil ^^aj-L^Ic 4_u^LjjJI 4_usliw 

cj^LJI ^1 j^Luj Jl^ La ^y-aJu tilli Juu Ijy£ ^lj . ^i*JI Ju Jl>JI 

j"m V 1 J '-^ s I 4_3_i£jjl 4 _uLL*JI j-ALUIj I ^^1 ^IjVI (jl j^yCt 
(jrU 4 _jls! jj| 3jHiJI J>L>. Cj^LjJlaj ^1*JI j_aLla La j^JlI VLse-a 

4jI l£!j jj *^^I Ijla (Jlii. ,^-lIlc. / «.tl^ ^ ^j|^J| q^SJI 

jJaljJI Jl_j_*_^ ^ I ♦ . dJI JljT J^ljjlj 4j^iaJjl (jrU (3-jLiaj ^Jla tiJllA 
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1*1 jVail pJLsdl 6jitlb 


/. 11 j-uzjl il jL! a 1*JI jj jIL>-LJI L$j*_u! Cj!( j! Lblj ^JL^aJI 

4_HLAJ I 4 ^ jp.iu.fl (jr k. 14JLu-ua ^jLjJ V] juLt-uJ 

i <1 U 4 It tl J-&L-U3 JJ-»- 4 JrtU m ^jLolSLLa ^ylll 

4 j <; aV I ^_C. l_L& J^Uu J L«-uJ Luj cilia*. UJfi. ot 

j-t-ajJI ^ . U l' <± < j * - J 1 Jj->- 3 j>jj?e_4 CjIj j <^wt ^,Ut~ (j! ^-4J ^ylll 

J ^ 4 / j j j U ~ 11 j 4_jj_la_Lll 4JLi) dJl_L& CxjI^ LU_L> ■ Uj , ,.j tl 

^IjJ- 3 jt Jj£] dll JljT ^ glttl ^^ It 4jjJa_Lll Cjljj-ualJI 4 _l$_A| CajI£ 

<?j t t*n ( j-c ^JLaJI ^jjUxLJI l^i^ly*mtl (jy^\ ^jLhII 4JLu 3 (jy^c 
dJIjuT ^JL*J1 ^jljLua ^^ (JL^J! j-A dlli U 4 j 1 tJa-u-ojJl j-uajiJI 
j Mir. (jrUj-UI ^JLjlII 4_aj_lU ^yJL. j_uLj ^JLjlII dll jJ 

l £j^\ ^y_iiJI 4 _l^_aVLj ^UJI JjVI JjLcuJI S j^uc, ^_jL_uJIj 

U J > »)jJI ^y^ ^Ltil ^_a!_l4J 4 <?\ *~( U CjIjjU^H ( JT laJU 

L^J V-jjLcjJI dJJli Jjj; t-^."i tl ^_jLu £yC. t^s ,\\ .j • <-Aj j X 4-L^-AI CjI j L^i 
Cj LjjJLlaJI Jj"<j CjLlI JuVl <~*1^ >.. 4^A , „U 4_uiL>. 

tee-ua cl^ 1 * JajI j_jL^JI 

3j— till— lH 4_j_^JL*J! ^jLUJI 4-l^-AI 1 A A 4 j A , ,.i Atl 4 _lU_>J! (jLb 

.Uj i Hjtl J ♦ tl 4 A , ,,\l 4 ^j| 1 Altt a ^Jju V dJLIli ^_ju 

dJJj ^y-L t -J V L^ t4 Aj4jJI 4 j?r^ <tl 1 r > mn Ijl ol Ijj-dZL-ul 

J-jL-uJI (jyliil (Jjl>J! dl l^ (Jjl>* (jy^l I J) 

^y_3L_j (jl ' Jj ^j I Ijl& ^Lul {jz t_j LJ Laj - ^ 

l_btj_usl Lu^ Q>LlL^JI ^JlA JIj-cI 
Ci <?i t a ^yllll JJ_C>U t > n JJ Lila ^IjjJI ^yJI ^yc LuSLcJ <A%aI 

^Jl»JL 0_LjL>*. I Cjy l]l t CjLuIIv djjjLJ LL^l^I (jl Juu »^y-tTaJl ^_y2x JU 

^£L>JI LuSLc t j-jLJI <j .Uj, „jtl j ,^s * tl ^£) 

j, mi c. < <i \\ (jrUj-aJI ^<u ^jjl CjIjJJI ^Lp.J 4 £j->* 4_u 5_A 1 MlLc 

J_A g.1—L^y.Vl tjufcj . 4_j_^lc ^jLu {_yC> ^yuJ-U$~>*J I 111 4_ll>. li, J-lIlC. J_jL_u]lj 
. I JL>- 4 _«La 4_uL_o1^J 4-L^-Ic. ^jljj ^yS^L^Luu I Juu Li-t^ ^- lLJ L>J J_<_uJ ^ jJI 
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I^joIaJI j^kuJI 6>-ijljjOuuwj 


^L^IukVI J)I j_A i^Jufc 41 ui^LLo (j-o 4_JI JjlfT jJI 



l^jJI (_£>lJiiJI <jV 4- t - i ^j 4-ua.lc 4_L4_Al 4J CxjI^ tiJJi *4♦ jtt*Jt 

^-<-uJ Ju3 JJ I^ttt ciJJij ^ ^ > tj ciJJj J-W-I Lj , ,,jJI ^ tl ^yA j|j 

^jUtjl ^-^clUl 1 «<n jL-oj JjaVI <_sjl^JI 4^jj»_d jrLLO-UI ^Ul 

(jljJ^I J)l JJV-T ^li 1_4J ijljj i^JlILb .3jJ-56^s JaLoJ ^jL-ulj-iJ 

L$_il 4_0 _J_lL^J (j^C- <—<JjJ3 ^UJ! 4 JgUtl ^jLllIL ^ ^ m 

CjL^LscJJI Juu VI J <1,1 n iz^j-ud I Qdt aju 4lu Jl>- 3jJaj 

^■jJ -14 jj J_Lc . j j_jL_uJI (jjJLlI gi A , ,.\l4 1 ^ 11 ^. 4-aL*JI 4 -lcLlII 
j_jI_UJI jlj-jJ J}L>. (j-« <>IjJu>*j ^^JLjlII 4j4 Ai jlj-jl (jyic. <LL_u}Li]l 

^j-4 4^e_&l_Laj fdbJI JL». ciJJj (3^ ^ . ojLLI ^ 1 < ^jJ ^_ 7 I(JI 4_l3.L»JI 
(jyj iJLuj JLu^jVI jl ^L?e_Jalj 4 jJjJI £)£j JjaVl ^yic. JI tciili JJa 
La 4 jI ^Jl tillj ^Luj . 4_3 &jLu 4 jnjtrj ^ 't I Jjj«L>l 

lJLLa C-<-jl^ 4 jI VjJ Jj 1 ^Ij 4 j!^_5e_L«j ^JjJI j*l_£]| jjkltl ‘-LUi JSJ 
cj^-^-IoI L pJI (-j bj^, hit Lluiljj julc. L*JI 3jLfu VI I jl>. <Lc La S^ILs 
( jr clx]l ^ ^ >11 4jt-uIo <Jjjv L^-tb <^ 1 , Lilli jl _} SjJLiJI iOJjL>JI ^JLaII 

cjj-^h 5 U ^ -^ 1 OJ^U ClulLLLu/^ (>0 U^» 

oW! < - : ^J L^l (jfj (J^l 4 - u JaJI BjjIILs j 

^JLjlII tiJl_LA 4^1 VjJ ^lu £)! L 4 ] t_<rtSo j. Mir. jjLcuJI 

^jjIL>.LJI 4 t^l^l j^jJ! g^ rll U^-JJ t4jLj_LSjj 4_3tjLlj 
I ^jl^ ^^IsaJj CxjI^ 4^_iLa]| jL^oJIj ^j! mi ^!1 qj& ^1»4 

t^JL*JI 4 tjjt^t j, mi c. clJliil tjj-SJI jLoSLII 4^_<jj^LaJI cjIjjj 

^ ^j. k"• {I g> jO Atlj 4_uLj_Lflil JjLjJLI O^ 3 -*-? 4^>JL*_4 iJ ^£i VI i_ill JuT Ij^t_5t_b 
jL^tfu Jl2^ J uiC. £_>L_uJ! Oj-Sil L«l .C_Jj-*JIj q-A Cjjjutjl ^1 

4jjj-S-c 4jLu^2>j^j j ^ 3jLc.l 4 JL>.j-«j 3jL>. 4jJlSj 4_<_uIj^ 

j_jL_uJI ^jj-SJI d A , ,,\l 4 4 _j Jl>.| (JJlII ^^ m tss* . 4_^l_A 4 _j_L2j CjIjISJuLj 
L i.LjJ.5LlJI jl A 1 r.lj L^J <7 U U,l ^J-lLcTJIj ^LlJl^ LJ mi C. 

CjL^LscJJI Ij_aLId *11 cillj 

(J-a JJv -1—lJI ^JlI Lst-Jslj jLus LiUjii . L^jJJ Ij ts> l-L ^^pil 4 _aL^JI 4j rtfltl 
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1*1 jVail pJLaJI 6jJtlb 


^1 J Lr lc d ♦ J J U 11 p ^j] L-SJl^J jJI j* ^ ' 11 

d ♦ i . t> < cLjuij Jljju Jl>. ^1 j^Lj Ur Jkl j_& t ^LlLa 

^ylll 4 3 j4Jl 11 4 -u ialj^J' JjLjjjJIj 4_ujj-?cILII Cj I j) l^i •>, JI <■ ( \ i n) ^-AIIo tJL>JI 
motion. 4^>J1 iloe-Jl 111 ^jL I Ju9 I Jl^ '<* ^LgZuUs . ojJt ^>. nil 
ij I mi 1 < 1 -%. I Jlj J_Aj . ^ Ljj j 3 11 ^Ae. i^^jA I i.Ja.3 jjfc L^Ia-j-lLsj 

\Z^\£jA\ ^ <> £j\-uA\ oj^il ^UliL l d ^ ^A I 3 jJt\-A\ cjUUil! 

cM- (&4)L-ul jJj jl£ijl J_>3 j U^-u^LjVLi cujl^ 

(_^3 Cl I" (jH-JI 3 j a I .11 CjljLsoVI jj! (ttinj il 4__i^5cJtj Ijljj j»l S !j^£ ^gia 
till j c>^ ^-1 ol^ ^ 4 -uoIj $. U1«J 1 ^L^bl t. > u <n Cxjl^ 4_3 jvV 

iUj I nj-ll ^ <^>t H 4 ♦ Jt Utl 4_li_u^Ls C__c5e_*JI 1_4 J^JLs (^1 

G^Jl^Zu-uI CjLv..j ^ U j-lIlC. £_jL_JI (jjlLlI Q^jLuiJ IIjjI£^ 

(j-* lrA-3_J^_l]l <jr\J J Lx_4 ^CjJI ijr ic l^LulJj9j 4 ♦ JlUH jlj_<_ul 4 ^jJLA 

.JjuUL L^jJI ^ill ^jlllil o-^j 
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(J JJ*. £JjL jjIbwLJI cjilnitj La IjjL 

CjLL^ {j7 £i C.<. 1T loj U7 ll\ 4_oj-L-*J 1 oLaL^uV! 4j o a! 

{^C, jJ 1 jSU j t ‘ L », <<j 11 j t /> +\ | £. UltJ I 4 jL_u^Li] I 

l^jJI j-jVl ^Jtja j_A ^ Ml 11 * i Luz-aLc. Jlaj 

jlS^I j tillj j-LUL-oJI CjLL£ 4Tij-L>-I 

jrJ-JjJLil jLlSLII »1 0 \ ♦ 11 j-O 0J_J_CJ J_lJLlIL>. 
4?Jt_A 4 I p A V IjJLuj .j^i£. £_lL_uJlj j-lIlC. ^j_u_lL_uJI 

(J-jJ^t-jJl—J L^JjLlTlj ^_ij_o Cu-ix lj jI Lj Ij 4K mi 1.1 
j- lLJ L>. ^_<_u! tL t~j.J La LJLc. 4 _jLj 4_<_uIjJlIIj 

4-o-t-ul jj_L3 .Cj_jJl_>JI LitjjL 4 _aL i> CjI Jjv-Lj 
BjjAJLjj 4 0_jJl^>JI ^ I t 11 >ULo i L i ~j-j 

4 jL ■ ..jVl cjLj_L_LII •* cLvLLVLj <4jSLj^ i £JI 

j_jJLJL>. ^jjj Ljj«9 ^JL*JI i-aIL 

4 L ' ,,, Jl jus ^LaSLlI IjuuiJ till j£ 4 o < n\ uL_ljj_j 

4_o_LiL j I Lulj I Ji£Laj . 4jj j i ii oj ^JjlII 4j>.j lJi^j 
4-lq-UJ I 4jjL«Ij 4^3 }L>. lj 4 £jL_u 4_o 1 3 ~, mIj ^-lLJL>. 

Lb Ij 4 L$] 4_t<^}l>*lj jjLL>JI < ^ ^1 4_*1 Ljj 

OJfcjJI jl Ju-O ^£l pl J-4-U 4<L» JuSfcJ Vllo 4JL-5CJ till j 

M_£». 2ul_^jJI ^1J 3>LwVl jl ^^1 jl^viJ 

<_p.ll 3j ~ 4? 11 <_p 4_titJjljil 4H_j_o_A I Lj Ij I jl < * t'Z-C. 

jjj-^Lll jjjjlpl o Lo-LJ I 4 jo AI jj_jj 1 ^ Mile. 
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\all pJLaJI 6jiblB 


L^LbjJI ^JLc. ajlkTuI c.<JTl4j 3kJI ^liLo tSj-* 

jllLo J I 4_<_u1j_} Jke_c <j£j Ju ( _ y k Jk£1 ^jJI ^JLjlII Jjfcj-<±uJjL>Jl 

jJI 4 _)Lh£ t^2> Cj-iMjjJi] kk , J Ml C. j_«_uLl]l (jj-SJI 4^4 I ^ <~' 

ISklujJI ^k. jo.^1 ^jJI j-d-JLw «ISLolSLd,! ^k» 31869 ^ 

♦ Knimatic «3jij^>JLl 4 £^j>JIj» > h^VI k^I uj 3^_Alk J^>* Ijlksl III !j 

jj_$_Li 4-i-jLc .I j-JlJLv cjUL^uLj ^Lo 4k jLfol <_jL£LII I j_& l ^_lc 

t J jj_U <j-*3 J^lo ^kikk 4_tk ^jJI Notebooks .oljkUl <_jL£ 

(jjJLJI <j_c ^li]| cJukLlI VI 4_aukj 4 3 j 3 k ^jJI c_slkJI j_A>j 

«ul j_A^_p*V! c_slnSUI Ijla jkill <~<3lj ^jJI jlu .j. mit. ^j_uLl!I 
j-lLJL>. JL» C«U M> ^pil (jJJj JjLoj iSkxLbjdl ^k. Mill (j-saJU J-H-JU 

J^lAXI cillll 4ku1j_} ^ jJ>jLjj_jJ 4-la.l^.l ^ jJI ^-Ul ij Ij iJp*V J 

. L^jI j J^LtUkU 4 jL_uIj_} ^-lLJL>. 4-k. jL-u (^jJI ^ ^ ULj 4jj i'll 
Lk! 3 -iLJL>> IijJi_u_u k IIjjL^ gLgk. (jl Jlaj L^_l£ j_^k lilj 

Co. J I Jl3 3j, Asl tMI &Ju& (jk ^yliil JSLJll • * 

Cy* 1^4: jk jL^il *U1*JI JUkk^kJI 

^_i_u Lulj Lufc jj- 4 * -^1 J 1 i./Nfl 4 JjUiU (jlj Jljj^ ^-4-k ^-i-Lq 

1^1 Mill L-^j) > nljrtllj ^LjlII 

C-U^l (-«^ n ^Luljj 4k (jI/Lc. (^jJI j »>^*tl CjLjLiSLII ciJJj 

jJjUjjJ Luj (^jJI JlJ^- 3JI jjLGall tiilj ^yk j_3j 4k. Lx^k k.j-ikll 

cilk ^j-x Ij— lTl^ j) ^ 4 lLUj Jljlj ^_$_Lb ^jJI Lxl 4 _Lq i »l JlS 

jjU tl d a,>.\ l Atl 1 ^ r,< k (jk ciiljuT 4_kk Cxjk 4 _oL^JI JUlV! 

Jjj) 3 > 11 ^\j ( J-U_jjl_j ^lmU. (jjJilj Ijjk (jjjJI (jj-u-uj J-ll 

\} OJ^I oWi 

Albert of Saxony. ^j-caSkJ I ^_jj_lJI V_ka tillljl Jyj ^ (jk 
Thomas Bradwardine ^jjl j^Ijj ^j William of Heytesbury. ^j_u_u1jLa 

Vj_3_uj Richard Suiseth .6jjj_Lo JjLIUjjj JohnBuridan .^jl Jljjj_j 
JL i_cl 4 _<jjIjj Lr lc ^ LaJu£.j .^ufcj_kj Nicole Oresme 
Nominalist 4 j ^ <nVI 4_<jjjjiil t-jLst-ual ^Lkl ^1 ^l-ylj ^Vjjfc 

( j-C 1 a I" V a LSLcjISLlUj Lu^Liv Ikk Ij^aklj Jj Ijjjjkj k Ijjk School 
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gjliJb* i3 Ic o^culuJI 


1 * ^ a cilSJji 4_ol2l ^ jJ! ISLulSLJLl ^lc Lo jjuLj i4J j U, ,,j? 

4jj_t-saj ^ jJI ISLulSLJLl fjL*_> 4_L^aJI L)^ 4 J ^ ' "j' ISLoISLlo L_uL_ul 
(JrU Lo Cjj-tlij 4 _i21jlLo 31 Mil mi . JlAJ Lo-J- 3 4J m Ij 3 - J - J U. 

I ju jl>. I 111 4jLstjI 4 _uo^L>- LlJ I 1916 -1905 4_L_u 

gravitational 4_u3L>JI 4Jbt^j <_Jial jui]l 4^ja*. £)? ^1 c_ufcju >iilo oLolj . jSLaJI 
jj 3 tl 3 j_UI BjiLiJ 4 jL_uIj^ <^2 ^LJU. L^JjLu acceleration 

j. mi r. j_jIjJI £)jJLll Jjbj j5L2o 4 JLl9 L^JjLu L^jJ t^l jJI 

cjLjLjSJI ^_lc. ^-lLJLv. ^1\ jl£2VI llUj cJLSIjI <jl ^a jjj^j j-aj 

4_JlC. j /-^>"°l' ^ jJl2 . 4 _<_lu 2J (jl J-LQ-lj ^y-1J-<-uSL<-ui 1 CJJ-JI I 44 J I 

<_y2 L 4 JI 4_3_u_u jl£2Vt ciJJj 4al j_A (jil ^-lLJL>. J-*-9 

ij \ ^1 c-ukj ^aj.i 61 .3j_o£ 42J l^jlr. c_JL2 

^ 1 <1 J-*-S (j-o UaJ £)l Jaj^a jl£2t Cx^_u3sl 4_u2> by I 4 »j <<M1 

JLUjI JLjj-j V (jil ^oajj a jj > ~j Lo^ ^>_oVl2 Vj-3_u ^>.1 

j_jJLjJL>. { h I >11 Lq-L l j j mi c. ^2 (Jj)j 1 n ij^JI 4_ut_ulaJI 

Ij-A (jl L^lj l-o-Lt£. 1 JaJc>- ljuu cillj t, ^oaj-i O ' 

^_^_2 j 2 Ja-u-ujJI ji til i^jJ! tl u ol t II cutjo]I 

4j] Jj_3j . ajtl UjVl cjL*_oL>JI ^2 43j15Lo jU, ,,j 1 4_J^l_>. jl t*<Mil cl2j 

-J)Un^l ^Lj|-(jr\jL^ii.l j!52l ^-lLJL>. (^jJI ^ ill ) Lo JlIc 

^Ic. JlJj_j ^ 2L1LJLI (jL> (jJaj t<?jl 1 n aj 1 il^^J I_ul2 

.. Uj, ,,j 11 ^ «^*tl ^2 cj^Is a oja A ,,,'0 ^_Li lio-Lvjujuv. ^.Ic. jLu^HjI 
^2 ^j-ujjL ^_y 2 Iju ^ 1 *J mii Lot j-& (JL>- 4ji cr^- L>^ 

4_I J_^l ^To- ^jJI ^_o CjL>^L>iJ ^2->u 4jj_u_u_o cJLbj ^ ^_jI^JI 

^-lLJL>. JlJ Mir. £ji_4jJ! (jj-311 ^y2 Ju2j J b MIJ I CjLjJaJ ^yic^ li^iftl 

* 4jj-t-oL*_oj 

^yil jl£2Vlj I4J ^12 ( _y3Jl CjL_uljjJ1 ^jl 4 Jj_3j tiJJj ^yl^. ^Jij_o l ^L»j 
^yllll 4 jolttl Sjjall 2^ ^-<- c . 4 _uL^j LAjLllt I (2>5-oj L 4 JI ^j^l-%. 

(jj-A Loal ^-jL<_a]l ^j-aJI ^y2 CLtJ Jl>. I 4 JI ^2ju 

JljO ^y 2 Cj^ ^lo LuJ djjill ciJJj (jl_9 ^ (Jj-a]I (_yJl 
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1*1 j Vail pJLsdl 6 jib Lb 


3jj CxxLs L^l jj^.jJi.1 JJ <i_4^ V L^_U_ujJI 

<Lcj-lII £)! jjb Ijla j- 4 jii^Vl . ^JL*JI ^_&lixj ^j-ojIjJ,! cilij jula cjj_$li 
jj <<-Vi t. /1 h^»-CajI^ 4 ^Lo*! CLl£^\$11 »lj ciJt JuT Cj_}L_u 

^1 1*1I 3jJs J_alx. UjUlc.1 j_a Vju 4-L4-l«J 1 3jjitlj Lsjjlx 

jj) <«-Vi jjb j-still I j»-a ^jyic jj_4^U Ljjj jl j_o ^|j I jl^J .3jj111 
CjL_oj_>JI ♦ > t 1 / 3jLc.L> (jJbuj 4Ijl CiJe.ua 3J-4JL-JJ jV 

4j>.L>. j_u^aj 4J£ jcjjLlil Ljjj > n3" jl Jj u. 11 n^a-4 4^j-3Hll 4_titJjljJI 
jL^LsVI jl-^j-j 1 4^-Luj-c j .nig . JuJ l>. j_ 4 ^jj3~tlj jtv<! 1 3_}Lc,l 
4jjjia 3jL4 J_L« ^JLjlII £C_JjLj ijr £i j'CbwLJ! ^_4-& CjJl^-lL JJS ^UJJ L^J>-J_La ^3il 
(j-saJLiw £jLUJI (jlj LxLoJ LuL-sO <j£j ^cJ 4j*-g?a jl jL^IiJ <-LLtaj 
^1 *tj^l jJkU! UI.Ujj^j U L^J! 

jL_» Jj 9 jl i Ljitjjlj 4Jx jli£l ^3 miI4 jjLU li jlSLa L^>*j»U 
j_jL9jJLi 4_3Jl*J j_4 jii£^I £_jLsjJI ^jLLLj JLuj jL£^ 4 jIJ_U_Oj 2J jk> /tl CjL^JVJ 

4_aL*>-(^_}j_a jiaj LgJ ^La ^yjJI CjL_uIj jJI 4_4 -x^ JJ^J . 1^ < »i3\ 

<_^JI ^jrj-uij! jJ! (jrG^LJI p Lfejist-ti t±'-p> j_4 jjJl3j 

‘ J » <■jJI J /-^s ♦ tl CjIjOj LlI^jJLA (jj^ Cj ' (Jjv V ^1 1^,7)", , ,,Vij ^j_4 JlJj_4 

JL>J L^L^uJjl (j^XJ 3 jj <^>tl Lai . cJ^ Cy* ^Jr^' Lx- 4 j-^l 
3j_3_*_a 3jj_t-o L^jL^-(^jij-4 ^jj U^-uL_j^ujJl j • tl j^LxJI jLuj ^ixll 

. fj fjJI (j-d^LitJL^ul ^ J-^ ^1 (jljiVl 3 ^Jjuxj 

^4-AJl>^G jl c-tseJ-^j-J Lx^-tUj i djil j-u^jlII aLbl j- 4 >J.LJU- Cr^ OJ^L^aJl^ 
j_a Jiij LaLLiIdI 4 ja AVI lii-tTu ^Lj » jl ur.VI (juu 

3jjU! ji oj ift^j ^ jJI ^LLtil ^>jJ-a j-a j_jii^ 4 j mi ;Hj Lai. jL>. (ji/Laj 
^JLrc-j 3 jljIJJ1I! LJU^jjlx jLfl j mit. ^_jL_uJI jj_3JI 4_j_aJ-*JI 

Q-A I J—A ^-4^lj jl^ (II 3^Lcl LLlIc. C-i JV -JJ j Mir. £j|jjl jj-xJI 

Lr^jJ—^ U- 4 4 _j Jl^wLj j I LjIj (j-sa^Lu tiili Juu ^^>jx ^lj 

ijr 3 4_tic (jixjLaJI JlIc L^lbj_Lijj j-lLJL>. ISLuISLjx (ju 4 ^^LjlII J^JL*JI 
jj-3JI (ji_u_ujjJLl j! (^IjJI I.-LA c_<- > -jxj ^Jj_a ^j_t3 .J^_u_ujJI j-usaJI 

3 JjJl>> La^-JjtiJLj IjjjId Ijjl^j_ji£. j_jIjJI 
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jlSLaVI esjt ^jlj t-» ■ ..jVI ^JL*J| I ^ l_»£. < M~v~ 

JL3 impetus-thepry.«4_«_3ljJI 3jJil!» ab^iaJb i_3jji 3 J>>- jjJj C-Ll£ 

j is) * tl 3-jL^j JaLjijI ^^3 JLuLill jjjs ^t^-ao CiTr 1 1 ^>? 

(j- 3 4-lal ni i ^ U . ,ijVI jLlUI 3_?1 «~ ( nl £ys ■ "J " 

3jta! jJI 3_jjJ! (j! f_jl\ J_uij J IS~IC. (jU 4jJUaj^! 

UH-II j_iljJI (jj-SJI (jrS juT L$J (jj )'.'SJ jL-a <_,!!! 

(j-3» j»LgJ! a_.l^ (j-fl J j) « a _ 5 -sej (jJLc. L$jLL- 3 <_p]| Wbi 

3_bjui Jljj V Laj-i^. 4 j 3 ^ i^jJI i—ibSU! j.a>j iDeMotu ,«<L£j^»JI 

4jj_Iiil! <_£jLi3 \ *K mi~i_i oLb !j IjjLi (jj-IJ t- ‘ jjl La 4_iSLlj . l>£ 

JjJl>. j_a ' ^Lblj I JigJ . j_jLj3jJI jj t n3~t 1 g~j*w^Li<3 ^ Julj Jl32ju jL-sd Jj 
K-LjK-^ ^JLC. j <1 j < <)Lj ^Jl <GXl « 4_jJ LLj JIJ )) ££_}Lu 3 jLifcjt Jl^JUJ 
.« jjjkjju*. j-A-g-lc. J^>* CjljjLt-c)) 4 jL£ tiJLIj j^-Lb U£ jJI jj) 

«L»jla ^IjJI juJl>J! La? * Discourses on Two New Sciences 
2LKAU JjJ>- 4 -CjLllU i—SljJoVl ^LtlajV 4 -Lu-uJ 4j? j^^ Ijufc ^JLc. 

1 <> \ C, ^-AjLjcjJ 4-ITl^lc j\_u_uj jJJ jjj£L3J,l 4-jj 3 1 ♦ 4 . LojT Co-j-Lj 

4 jlj^qJI 4-lL. Ji£jj j_431 ^ L, - jVl ^L11 jjjc. 1Ah^>. ^ ISLusLajJl I jujl>. 

(j^j-JLJ ijr IlJl LI ^jiaJLJ ^JLc. Jl£ j_lLJL>. (jLj Jj2J1 LiJJj^J 

tiJl—LA (jl J j ^ - j ^ ^j!j-11 qj-SJI ^jj-n-uj JlI. 1 gl A , „\l Atl J±3 £jjQ I4] 

Ci 1 u 1 »ij 4 I<jjl>J 1 ISLjlSLjIl £)? j_aj ^jJI J-5*U j^T L^>-j 

ijr i-C <ULj JjJL JS>*] ^-Lt-4J . J-lLJLv 1 ^ 47 MM^l «3 JljJl>.)) JlcIj^ <^Lc 

Ljj-jJ-oj I V] 4(jA j 1 <ijJlU vl ^ 1 • 11 4_jj_3_lC ^ylc. Lju^G jj-c ^jJl 
3 j5L-lI>' 3juJl>JI jlc!jGJI ljLul> ^ ^jLoI^uVj 

j j 1\ jj aj Us f fl £j_& c r <^wj_4J jSL^j . LLjcjI j-iLJU. L^juwjt i _ 7 I(Jl 
4j!jLLj 1 J-t-^aLJl jl jl oSlc. j-c mii CjLj jjfc LxjL^ ljii3-<a j. i L J L>. 

« 4JL3 j_C jA_u_uj JlI, 1 ^>.j-i 

1 Jul) <_ylc. 4 j>-j_L ^jJl J^>J 1 ljufc 4_Jj3• 4s j Jij_c ^|j IjU, Loj 

4^Lu 3^/L cilljj 4x.jl_uJ,l c^IjJsdVI *IjT L^_lS j^/ aOn 4_3 jjj 4_j^ ^Ij <b! 
Cr i_4^JLLll c_<_jI_>J1 4-j \-4Jb 1 ju Jjv 4^-udIjj < L j ,< Jj>. 4j? 

jjJ*'1 4 _l>*L j_cj 4 _jjwL j_4 L^jJJ ^j^iLv. ^1 LllIl 4_Lc Cjj_lC. ^ jJl 
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1*1 j Vail pJLaJI 6 jiblb 


4ijlx-4 4 _la-& I ^ (Jj*. 4 jI ijj-i 

^JLjlJI jdla^al La j_4> 4-lSLtTu.I.' < »l <-^4 . ^ujJ CjL^_jI 

The medieval »(iUj >»jJI j ♦ 11 L? _^ 4_*^ljJI 3 j_ 3JI 4jjia.ij) 4"m a < <n ^lc 
^1 jj?t». l_ 3 L;r l4 4Jt j_a 3j_3il -iLlaj impetus theory 

jl 3 jj 9 j_se^>JI (jr -^ (jJLit-j L^-3tILa 4_u>.j_4J j-?ej>«J I ^_u-aj (^JJI JjtiJI jL^ 
(jl Jljlj ^ \ ^ I ^1 «LcL3jjI j a~ i tij j I L^HLsL-u^j ju?eu>JI *^i tVi, ,,j 3jJu3 

impressed j_3tj>JI ^^JLc 3j_3JI oJlAj 433Ju 9 L:r lll jlJI JjLaj 

4_u 3L>JI Jtljl 1 *h Ml 4 1 *h Ml L^ILajlJLa LlsejjJu j-a^Luj Jiaj power 

4_j_i jL>JI <_ « 1 »~~ ^JL>. Cr JL.| ^1 ^LajjVl 4 ^Lj_<_u m4 t 4_jjt_ulaJI 
cilJj Julj dajJL^JI I Ju_J jj?ei>JI (jr Lc 4-Cj-JaJI 3j_3J! L^UaJ.1 4 jL^j 

£-j_3jjl 4 £jj>- j mi 4 j U>, ,.j I .j^jJI jjj-4 £_4 4Jajjjfc 4^j_<_u jIjjHIj 

<j^j 4 jV air propulsion .«*lj_gJI 4jjJaj <—cPl j-«^l 
4_La_<_ol jj l^j VI j^^Lst-A 0 L>«jI (_^ lLIjjsjj (jl (j^«-4-> l-A-t-u^- (jl jj-t-aluJ 

jLi! v 34 ^ / ,,jVI jj ,,. A~ tl 1 j_& 4_jJ^JlC. u.u (J-u 1-4-4 J^T ^4-cuJ*. 

Hipparxhus. ( ^j^jLujk ( j^ J£ Jjlu^oI LcjJ^. ciJJjj jjjj jl£LiuV I ojLoia* Lg_JI 

4x.j j t*. 11 3jJi]l 4jjJaj g> jU» * "jVI ^1j-$JI 4jjiaJj j.philopon. ^jjjJL^ 

projectile <_3 jI jlIII 4^>- 4-jjiaj ^jl ^ij [1a> ^ .distill ^ > m^JI 
L^j>JLc ^ 314 / 1 "\j La (JjI i Uj i ,.jtl j </>• tl l" i ij.^U ^j^j motion 
'~ n t(j^-LUJ jUI (jj-t^jJiilj t(jj) aI < mUj iJ^Jj-cV! 

j-la.ll I JlIc ^ I-4_cL*JI 3jJa_Lll ^JlA l .uv J-4JJ . Jlaj La-j-3 j_ i L J L>.j t Jl j - L uj 

4_jjJaj ^jJ La^-Jj- 3JI ^jSLAJ-^-txrJ I J^Uais j_4 4 £jj>JI 3j£Lb ^1 

jl£" jJ La^ <—SjJuLU ^ i M^rJI 4 £jj>J Ijj > m 3" jt 4jjJaj (j^J L-3 jI Jl3JI 4£j_>. 

j mi c, oJLHI (jj-3JI 4jl^j jru 4 _jlsIjJI 3jIiJI jl_j ciJJj Jlju jLl/1 

4_I L*.u_ 4 joiJjLl (j^_UJifcjLll ^j-aJU 4_t_ulj_S Jl3 j-lIlC. ^_jIjJI 4_jI Juj 

1 ^ j '4_3jJl3U ^1 <^>VI lJj^J. 1 (jl Ijjj-t-aj (jl (jlSL^ 4 L^jjvj l_3j!jl 3JI 
impressed .«4x.j_Ja^3 4JLaiw)) <_J 4~j4 > <n ^lc Ij^r 1U /^>1 Lc jl 4_uaUw 4-3-ua 
ciJJLj (j^a-al—LT lj tj-ojJI j_4 3jji^t_4 3 jJL 4_3jJl3]| 4_aJLs JIaj virtue 

jX. (^I-L^J JlS (^jJI ^A_coJ>JI jl JlJI I < nil (jl Juu 1 *h Ml4 U_ul» 4-3^aJI 
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C i i ~i £ 4L.jt-.-G a ur A2 .4_uaL>JI 4-Lu.aJI llIIj ' g ‘' I j ' I 

~^ i • 11 i * 11 \ (J-tJJJJ&j'LJI JL9.I j-li: 1 1 ujLa ■ H'l i ii 11 jjQ iS^J^ I 323 4_u_u 
CjLd3ljGc.VI (jjs 4jLaa*- 4-^ )la 1 ||J 4jj_Ikil! ^LaLLa Ldsj^ Li! L-ilieJ 
jL., „ji 4 jjJ3j Ij3lL>. jj-ijJ! Lfcjjjl CjLaaljG^-l t jL., ,.j I 4 jjJssj JLl 3 
La 4 I a ■>• (j-oj • A mi 3 \ j j I j tL>- ja-$-Lu (j-aj jaLLLa j i /if, 4^ja>JI 
l_£l i 3j i 3 11 ^ , H ->J| j^Jlc. <i f j , t-.1l 3j3JI jl 0 JL& 4_L j L GI 1 |_Ll cG j *LI 

< alsLSJ 1 i .|->JI jl JLl]! (jjs 4-3jj-2JI 1 gJ < n"^"! A 3 ii-ill j] 3j3JI 

ijj self-dissipating . I_$GI3 »13I~ ^ La (jin j_i_u Siajji 3jja ljr a> L4J 

i_2jJl3J.1 p 1 n-»Jt ( _ T ic. i—aiLill ia 1 n->JI t q «jL. _G-H 3j3JI Ja^- l_L& LluJls. jjJj 
cLl£ impetus .«4j-aljJI 3^_3J1» 4_aK (jL jL 33£.VI (jji LjjG*j iJAjjs (jla 

(j^aj (j-C-L-t-LjjLi 1 <_iLSLJI 1_i_iL>. {jja L^-al Jlir" < nl ^a3j ^a-J 31 iailt IxjI 4 I a »" mi a 

j. Jm i 3" (jla jju j ^ 13-^J Ig -a-lt-ii^i l ijjs Jj! (j^>- (j^ 

(jl JL*_l3 . A jlf. (j-LLL-id I j i."ijLa j j • ■ ■ 3" t 31". -»■ i I_3j| JlDI 4^ja>J 

itilljljT 1 gjlf. SjLLaid! CjLGsljGc.’iM <- i a-CJ jLw iij I 4jjJaaJ 

t _ 7 3ll J^dl JjiG^-3- 1 (jt ^-3 y a" i n i (—3 ^Jl 3J,I ^a-ao^JI ^jLi 1 * tfLblj 

3_j^» 4J Cjjsj 1 "^1 ^ AJlx^o oL>3j (_y^ cLi C^33 l3 

aLu3L>JI 3 j^j atS jsjLSjs < I»~~ ^jl ^1 35ja>JI j a~ i nj impetus 
quantitative. 4 ^ dl!3 ^jl jj^jj (aa».j3 jlIIj . «j-3jJI 3^a» 

.3jlll 4_ua^j <tc.j_auJI ^a a-^Luj Kj^ajJI 3_j^» jjl jLil Lajd^. 

(j-aSL^ jjljiJji^j 4 jjJ3j (j-VJJ LuijLa (jvj Lai 

4«jjU alii3» 3JL>. «^3jJI 3_5^» jjl Ci ilf.I jls j-p-Vl I juii 4jjJij (jl ^ 
gJLLa j)-SGi jaJ jJ 4 J 1 I i _ 7 _G«_a-i a condition of permanet nature. «4_a-j I a 
(^i-L^ila l^a-Lj (j-a Jjl3~tlj oJUk «^3jJI 0j!s» 4jsjL3a J-aJ(3 4jaajLaa 
(jlj Lai .4 _jL^_i V La ^a i n ->JI a£jj>. (jrL. w j 43 jIj 3j^ 

^|L (J_aa iGILlA (jl^ U,^-(jt Juj^j jj <1 ..C-3 d «>.a .-1 .>.311 ^aiJLLA 

4j<j jfitl (j^LaVl _^jcj 4je33 I^Utej alja^JI ( _ r L. 4 tj3~dlj 4 3_i 3LJI 1 n->-Vl 
juu ^>11 ,i r Vl i L 3, ,i~j I ^jL i. iL~tl jalb «j-3jJI 3jja» (jLa iL^jJI jj\ < n~ _G_11 

^ f Laa^Vl Jaj3in ja3j Vj . JUJI J-^lj 4 j J^iL La^ (»>Laa (j-ajj dli 


207 




\all (qJaJI 6jitlb 


U-ijj 1 Q > •• 3 < (j_a <(J_3jJ1 3 ^j 9» ^ylc Ijjo dJ t- « i I it ) |jL& 

Lai - I ^ 1 Ju9-4_j_j jL>JI J_aLcj alj_^JI 4_ajLLa ^1-djLuai,! (jV 

^Uj- aT lj V 1 ^Ij US-4-jjl a mi 11 ^1 1 n*wVl 

(jl Juji^j (j^lL I Jl! lJijI JlSJIj jUt^VI L^J (jlaj-JUJ L ^\ 3jUaJJ 

^1 1 M^Vl 4 JJI ( JJLL Ujiic 4 jJ : LfcjUa (j^_uj_AjUt L^j JuS 3jSU ^yJI 

4 JJI Lajl>.jI £^jJ 1 3^ja (jU tg-Ltfuj ^jJI j-stil! (_ylc 4 jj1 4 Mill 

UU jj I Jufc LlaJJ ^1 ( _^_A US ^Uu^-VI cilij 4Sj^>* dJLI JuS 4jI JlJI jiia 

(jJLuk (j-ojJ (jl jUc£, L (jUaJiil! jl jUoAil 4JbU j-ui t-lilj «j^jJI 3jj9)> (jV 

. UltSj^v. 4 j jU-t-uJI j*Uu^.V! (_U>jUj 3 \1 <>% a 3 ^ks 

J - a T i-C.I Ju9 (jl (j?-& Ufc ^Jj-a Uj^jj (_UJI 4_al_^JI 4h^wjUl (jl ^_tC 

LSL-t-al—i-j JlJI Jj) /.o V ^ j > >* 3" (jljuji^j Uj JU (_y3JI «£jSjJI 2^9)) 4j^laj 

(j-a (^^lojLlj (_^tJI <(4 £.j_lU 1I 3j_2JI» 4 j^_Lj (^1 (."lift 1 j ^aJU • ^- lLJ U. jlc. 

(j_>jJI_Uj Lt-JujLa jS mi j mi tljU U_s J1U (_^-3Ji 4-j j. lo <11 (_^-Aj 1 _$jI 3 aUL 

w A «>*»*« *1 U-jJj .^LJU. jlSUl (j-uj 1^L.* (jl JjLcj (j-o^S jUlaj 

££jL (jy-h £-syjl l_gj| (_^JU jLJU. JlIc 4ILjJl>JI ISUaLujJl Jj-usV £j,j > m 2" 
(jljuji^j (JLlLal (j^_j_<ji_j^_aJ 1 _j •*'••*' (jj-3JI (^ 3 a CjLLS ^Jl Lfc^_aI 
(^JJ 4_j_aljJ! 4JjLt_a (jl_j Jj 2 j 4 iHJj Juu U~ > njj . 4HcU>.j 

J^l ^ I ^ d 3 j» <>> 4JjLe-a CLulS ^LLJLwj (jljuj^j jlSl^l (j\j 4JUaJI jL^IiJ 
uLj) 2 Ml tlj t_3_jl j_2JI 4 ^- 3 tJ (jl 2 U*m (j-G-tt-uIa (j^jj_ALL jUa Jl 
( jljujj-i 4 j JU (^jJl (J- i L^ r Jl (jL» .free fall ^Uuj>.}U 

4_jLS ^LLJLv 4 _j JU (^jJI (J-ilseTtJl ^_a UuUul (^jLLUj (jAJj_ALUll (Jjjv 
( jljijj,j_j jUUo (jU Jj-2J! ULLxSj Two New Sciences «(jl JljJl^. (jl a \c. » 
j^.T c_jLS ^yh U 4 J 3 -JJU. J-iUo j_a UuUul JjLUu V U^jU (j-uj^LUll 
UjUs Ijl-^^ J-*-^cj V 1 jufc JS tDe Motu . 4 _Sj_>JI ^ 4J 

l"\j q U jJs 4I1 jJl>JI (_^jI JlII jj >-^3ll ISUaLuJ (jl jUa ^jUllclS j_a ^-Lj 

Mir. (j^-2il ( jr b 4_jLt_i-£3lj (jljuji^j I (^yU Cjj^U U JjI 
cjLjJoj (jl j^-^jj_a (^j-j US-j^jJl 4_3JUuJI ajjUil oj 4 U" (^jJl Ul 
(j-C J_*UJL L-kluitJ CxjlS uU_u_ujJI J »^>*tl 3 JljL_u CJ_jIS (^pil ISUaLujJI 

t4_cu_iLj j-jJUJU. ISUaLuj (j^. (jljuj^j Uj JU (_y^Jl ISUaUjjJI 
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gjliJb* i3 Ic o^culuJI 


(j-A ^CjJI Ur^\ jl^^M O^i i^3 

4_cjUrt^ Cxjl^ L 4 K^j! ^-L^j V-.Uj, ,.jtl j <^,*\\ ^£1 IS^LajJ! cjLjJkj 
Bj^TuJLl jlSL^VI (j \ cilli i _ r l*J Vj ttUj r mjJI j. <<-rfl ISLj-aLaJu LoL^j 41 <^i!l 
^JL*J! cillj o? jl }Lol£Lo ISLlaLujlI] L^JLc JSLduj CxjI^^ jl juj^j L^j JLj 9 tJT l<JI 
c j-£-4J SjJaJJI elxjb » u UmijV| ^JLjlII L_)Llu> I JljL_u ^jJt JJ* 
L^Jj-^31 £)! £)£L$j V ^-tj-tlLv. L$_> (JLa Bj^TuJLl jl£LsVI ^jLj JjJiil 

ojlSLal CjLi t4H£.L^>.j ^jl jujjj L$_> JLs cjLjLtSJI ^yic 
^-lLJL>. La !j ^jlj , 0j a \ tn jJI jlSL^ I £-A J^jLLalijl ^U_> fiL^jUalLo 4jtajJajj 
l_£j Lstjat^. lJuIj^JI (jt £i j u , ,,jT CjLjjJaIJ 0 Jl 2 j ^ JiitTu-uJ ^LlL-a 

Lfro Jls*m * tij 1 g < titf *i £-?e^>JI t L*_a tjj* (jl Juj^j 

J JlJLA 4 J ' "J* ^Ljj-uli ^_t_Oj|jlil 

^-lLJL>. L 4J ^y^jc. 4_xSLjjI£LjJ»I CjbjJaJJI Lai . j, mi C. ^j-o^L-uil (jj-SJI 
pic. ^lc jj\Z <Gl ^1 J^uij V L^La De Motu « 1 ^>JI» 4 jL£ 
jJs j_tLJL>. ij Mir. yljJI (jjJLil 3juj_>J! 

<<<tCj_«_a]| <jrul jfi)) lJlJIJwJ ^Jjlj-j|j_) L$J J12 ^ylll 3j£tJLI J1^3 VL pic. 

J_lL^-ILj ^Ir. j_ji_jJL>. £j£Lj ciJJj^j t j U, ,,j 1 jlIc ^L_aj>»Vl 4^^>. 

^J-^U ^ JT 0> U ^jJI-a^JLJ J^JL 1 ^f-((^ULL^j|,) 


J cill mi^I ^ Swineshead . 


1_4^ ^1 <m-%.^U (JijIjlIII ^ jy SLLol_ujJI J-lL^JL 

Jj! j_jJLJL^. L^j J12 4-tSLualJjjJl cjL^tilll^ .^jljjj^j U^j J12 
LajI >1 r.j jf Lajj V lj-u J& UjuiiL J^VI 


yl jJI oj^JI <> ^1 3 jK^SU Lu. 1^1 

(jjs (OJ^J-ll “tjl (j(^. tfjjij 44>-J (jrll tiili -a (jJi-u 

(jAi » J (j . 1 ^ «~ dul^ Ij-U (jl^ La jJLc. L^J JL^ CjLjjJiill jjl 

( j I «~ La 4_^l_>-j-j mi c. UJ^' Ct^ *^>4^ L ^ L ^' J-^^La 

the self-consuming impressed I41I j aLat £ya 'dlj~,„~ ^pll 1c.j.Utl 3^SJLi L^ia 


(jaSLu c^jl^-3'^'U ILla (jjs-^JLdLj. jKhl 0^1 JjaJI tlaiJ! (j-a <tila force- 


>K ‘ "11 cisj-allj (jljijji^-i L^j JLa impetus «^-3 jJI aj£» 

L^j (JLa jKhVl jjjs L^lLita c^>.jlaul Jl 3 lLUL _jaJLdL>. diLjjJij c*il£ Vj 
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1*1 jVail pJLsdl 6 jJtlb 


fiL>. j-Oj fjs \S^y ^L>i3 ' J-^- y![pi OJ^' LT^ d>£p-<U( Cy l£* 

uL^_j_(-ujJI j >^> • tl cj!j-j q _« Lu-Ju q ^jIjJLv jIS^I ojL£ ^jl 4 jI ^LjI^ 
£>jI ^JLuJLl l tiljfltl jl£sl q,&*" cGl£ L^jpa doL_u cjL^JaJJIj 
4 _i 3 ^G3 (^jJI. medium Ja_<_ojJI 4-ajLS-o ^jL (Jj-Sj 3^£L3JI 4_<-oL>.j 4 _>.Li 
^L_l£ Lu-uL-uI Lla^a ^l LcLa JSLJuj V 4 j^U xJ 1 Vl 4 £^->* 

jG| L^J 4l».Lj £>P <J^ (jy^JI . 4jjl 4 < <ltl < tl">»Vl 

0J-&J IjljI 1 i? c. ISLuaLajJI 4jbjJa_Ll j^-lLJLv. 3jjJL 

«£_3 jJl 3 jj 3» ^L4ju (j-G ^ - l L JU. C'-i 5 La ^1 4i£ tiJLIj 1 jlc 3j< 3tl 

jj «^3tl l£Lj_fllJjjJ 4JL«l£GL« 4 jj_laj L 4 JU.Ij ^jl juj^j Lgj Jlja ^, 1 ] (impetus 

.<^1 

t _ ;r I(JI Zj "• 3 t( ^J^l_j>. (jGLLa (jL^ ^jJLJLjw £j I yz 4 _jjIj 4 _o*Lj ^j-c 
J>jj)3 < ti^lj ^j-uJjIj i mII jl£^Vl (j-ilj Lr^ <3 *i4 

_i^_>Jll ^_>J( ^Liu^v V( Jssj_3_<_oj cJljIjuIH 4 ^j*>. y>* ^llLa ^jljuj^j oj£-^ 

.Kinematic . llLualljSJl (jjjj-ua jlS^I dlloSj 

^ - l L JU. ^1 jlSL^Vl oJJb cJL 33 jJ yz-> ^1 ^ 1 ^. *<yb 3 ^_l>JLI 4 ( *<»V( 

Lc jl 4 \ ju mVI ojjt JlLo Lo jjG c-.JtSUl 

.3- J - J U. jl^^l CjjjJLj (_pil 4_3j^_kJ' »1 j->- qs>*} 

J_^_>J1 I^ ^1*JI jJ 4 jI i^£^y i^lj LlA (j-^j 

Vjlj l^jir, 4 jU.V! 4 JjUt^j 4 ilt^Vl ^JlA J y>» 

(jlSJ 1 1 g <^> 4 j jl 4 j^Jaj CjLuI 4 JjLst_d 

.3-1LJU. 1 ^ 33 ^. ^1 4 -laLl! 1 CjIjUoV! 4 jlj_lLs ^-Lc. IjjlGj ^jl 

cJiiliej 4 -jLj (j-^ 1 ^iS^y cr^l 

♦ j Mir. jjIjJI oj-^ JlJI JL>«jJI jlSLaLj^LiLw jGG 

4 jxjJs 3 ^jJI j-A ^Sub ^jjl tciilii JSLj ijly* 

♦^-iLJLv 3 jVj Cyujl jJ-j-s ^j-u-t-uG Jl3 <±ujjl>JI ISLuaLujJI ^.Ll ^jG 
4 -uId1jjJ1 JlcIjGJIj jlS^Vl t\ ^jIjJLv jjG J y*. jjJ lj V c^^L>JL^ 

l^^L>JI L^jIj j utC. (JJ-3JI G^\_u_ojJ lII »L^-UJI L$J ^y]\ 

fj-a 4_aJ V"1 1 (i a JlcIjGJIj jlSL^VI dJJj yt 

tilij (jl y& ^Jya o\j ^JlJL^ •4_j_3 Ij_GLc ^JlJI y&j ts\C qsjb 
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gjliJb* vylc o^culuJI 


CjULLlJI)) 4_jLL^j d<-)L^ L*j!j 4_p-Ls ja 6jIl.il.ia GajI^ lIj tajdaljI j jl£sVI 

j-a ^—pLjj-uail jU, „jl cjL^Jaj 3 ^ c.<-4-i^! ^,1]! superstructures 

L$_> 1 j-jt-^^jA Jj-Sj L^-Sj^ Tu JlI jIS^VI dJU r J Sj T ut - JI -ij-aj . ' ^p*Lj 

(^1 l !>*•% ^gjUZJLJ L-kj-XJ ciiljul jLj^JI (jL>.jJt (J^6 CxjI^ 

(jj£j [a 4_uil j»«VI (jlSL^ (jjj^J)S\ jISL^Lj ^l-* 

!j-j (jL^ * JljJljv ^ I»1 1 j L-uL-uI 111 c-^LaV c.<-t-^T<->.' L^j I jJ 3 j3LlL« 
3 JlJ JlJ>. jLSL^I j-jjJa.1) ij? _3 ^ ^"j^-3-LC (jy ic-^llLA <> 

3j>j_3c_a ^LuIdLjj Cj^LlL>o ^1 ^CjJI ^yicj-1 c.juuij ^1 1 n*wVI 

1 jj $ kj ^j? VI uniformly accelerated motion. 31 < “~L> 3jjlall 4£j^ell 

J^>JI Jaj) 3 Mitlj l_3j!jl3JI 4£j^>J L;f ^cl_ajj J-lL>o £A LiIdLju 3>IUVI 
. 4jL_uIjJ 1)1 Juj^j U^JLc (jllill ^jLLuljj-LUl l)ljj_&LiaJI L$_&j ^ Jj->JLl 
Jaj-ujZ \aja-C. ISLusLujJI ^I-0 Jlj^IjJ 3jJaj 

j_3_s 1)1 Jljjj_j L«t I * I I I j_a Juij i^jIj j Um>jI cjLjJaj ja L^J,L*_« 

a£,j^>~ 3 j I Wi I 3 A{ ‘ “1 !_*£-« j_3JlII 3^9 33j£[IuJLl djl£L^t CxjI^ 
3Lkj ^ I c. 1 ^ <ij <!♦) 1 ) 1 £LaL» j-lu-u- j>^j>JLI j^JI Jaj)3 < ullj t 3 ^Ijl3JI 
4_L£L!j t LSLl^LujlII tjr £ Jlj jjv ^Jl*J ljuloj L_uL_uI cJJj juu L;t SL1 

(jl»jL*l]l 31 ^ H > M I jL^IoeJ . L^Lkj l)-0 £_J_UJJ I ^ <v tJ <-dJi 

^HJI 4_jIa^ojVI 3j,C3tl ij \jj L^J 3 ^ I <(£^jJJ 3^1» 4jj-laj l^u ^jIsIjJI 
medium .«<U mijJI» L &jq h j i _ r lil 4 _«jL3Jl! 1 )Lj 3>^ 
L^uaLajJI Sj^LlU 1)1 Juji^j 1)-* ^CjJI .4 jj1 4 < mII ^1 1 m^vVI 

Law of CjLcj_<jJI 1)jjI^» _j ^uajj 4^_5til ^L>, j^< »3itL 3 ^ ^1 VI 

^Ic. i^jIjij^IjjIj-i 4l£Lu-£3 jLcI ^jJI i^jLUl jjtj jUm.j! 1 ^ velocities 

. t 3 1" -r>- ^ JSZS 

jL^dl cllaljl 4JL>.| jA jJI <- t\ Mill (j£. 3»l < <i3j (_g^JA ^|j LlA (jA 

1)L£ 1—Lt-uJV- VMLu^il 6j£lA\ ^Jtj 1 ^ ^ I 3>U^ul 1)_C. ^jI^JI l)^_dJl 

4_i^L>- CjVLv <L>JbI Lfc^Slul I 3j^lUll ^j|jL>ol I jjlas^j 

j U i nj I 3^ 3^J I JuJl>. Ij^lr, Juu ja I jajajj 

^cjIjusU. 3 jjL_u! IjLSJI i)l 1) ^"-{S s j A jj 1 L^-4jU.VI S <lujSL1I 

4( j_ujjJuLH j U nij I c_t j£ Ja2iu CLu\£ till jlT CjLlaL>JI ^_aI_Lo 1)Vj 
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1*1 jVail pJLaJI 6jJtlb 


^41^3 .^aLJLI ^jjJ clu \£ Vj jhL>Jl ^jjJ c ^j 

,j jJlx3_ju ^1 4_<_uIj JlII _}!IjJ, 4_jJj ^♦ t lj (j-o LLuTu Ij ^ I ^ 4 _ilc. ^IL>u 

. LfcjlSL^I Ij-gjfc-<xU-<.uJ jl L^J Ij-a-jUj <jt V < djj Jj 

ciJLL& 4jlh JlSIuu li 4 j| ^J| (_^saJL>* IjJ 

4jV cillij j t~nC. j_jIjJI (jj-UI j- 4 ^ l£-ul£-JJ ^ £_lJ j ^clc 

general theory of local motion . 4_jJL>JLI 4 _£j- 3 *JLJ 4 _^jLc 4j^_laj <_dl juT 
( jr lc 4-aLjLa-4-j^tS <!' lLUj Lfcj-i-oLj 4« > nUll 

> nj OjvLlII q !“l£- i(JJ-S j .4^ r 4 <? > >n a ££_}Lu3 4_*_xJxi 

^JLc ‘ Uj , ,,J 11 ^ i^« tl ^>.1^1 CjLjL^ 4Tl<-u1jJ Ji_Lc. ^Hju I 

^ jr h 1 g if -C.< j l^ T l > .I L^jI jJ-L 4 C.Lall>.I JSLtliJ L$_d lLJLlAj 1 _lA 3j3l_ull 

1 3 \ JJd tiLli £)£LIj 'j Lr^ ->6^ ^ji! l£Lul£LtX! 

Jij mi m ^JL*JI ciJJj .JL». 4 j 1 <^JLc 4 j-SljJI 

.(_ r ta_<_ujVI ^Ixll J-5C-* lSLul£Lji,l JuJl>» (J^* Vj L^-4-4 4_tli ^jdl 

3JJU. ‘*11 ^ I ^-oVI 

\ c. BjJlHil 4_sJUj Bj Tu l - lI 1 jlSLsV! Cy* Ju9 Ljl^ 

w U, ><jVl ^LlII J-5c-« ISLulSLJLl Lit_<_oljj ! jujl>- 1 l_Ll j^c-j 

0 J ->JI II < nJJsl t— 4_SJ ^- lLJ L>. J^eTli-u 1 -Jl J-C L^-Lofc .^JJlIII 

jJs 3 -lLJLv L 43 (JLs ^jl ^ju >£<jjl>JI ISLpaLajJI ^Jl»J 

j Mir. (jj-SJ! JL>*j J^jJl>* ^JLaj Lj^U. 4jJ 1 ^«\y 

jLt-iS ♦ Iji-t-xL^ C1 <- l> - J-A L)^ 4-lIt, 

^JjILa 4^1x1 ^ L-^jI Ur L*l\ I Jl^jj i ^_jljJl_5e_j uLa-U^j CujJu>JI ISLlqLujJI 

. 4_jlc ^rLOjl^uJI JlIc 
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OuOjL? 


3j_ikLl3 J^a. 4 3 l~i V a j_taj CjL^a-j (j^M I i 
4-L>.jJjaj ^JuJI aLiau^is (j! t LljIjj 4 j aL tl fljjill 

(Jlj i n tl La! . l^j Ci Li La. I 

L)J^> £j! (J-* J-* '->4^ ^>Lj 

o_j^! U^-jia <pll jKhVl clL J<p. iJsMiLVI 

jjjLpJI (j! j»l * L3a L^j^LL La^Lia.! 3j_&LLJI dLl 

I jjj *Lh^ Cr'i CJ-L^ OiW 2 

L*a.jJa <^1 jLSLaV!j cjL^I <jru ^LUI <jK 

LaaJ ji£l LLLuia.^ (JjlLJL LbLu ^ai*JI ^a.jJ^3 

LgJ^La. ,jj» 3-Luauj J-g.3 Lr s r U h i jjk 

4_2j_jj ( _ |r 3 La^ j i/*>j 4 nl~i Li. 1 jLSLLI lLUG (_ilt*. 3~ .,,! 

J^>.T Jjjjji <jJ3 Jj 1> 5 1 g i l l Lajh <_aJ!_jj 

La! i iL^ «" i nl 3t I jJaj CjL^a.^ t_u_^aJ 

SUil 

J_ja. Thomas Kuhn . <jj£ (jj/La^3 4ajJaj ^ Jj«J 

.^LfiJI JjLaaU! |j*j 4_lla.l 4 -mJLlII CjljjiJI ^T 
Ltiae-i ( _ J -3 jaLlaJI i*l 111 a J 3~r, I LL~4li_'j. L i4 
4jjJaj L^jV dlj£ l}J&3 <jl J^a-~t 1 M " IJLA 

j—La CjjLjI Jl 2 L$j| 4a.jJ IjLa. <LaLlij 4'ji^iI 
JaLaujI >SjS (Jljj Laj CjI m~i i ntl (JjIjI 
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1*1 jVail pJLsdl 6jitLb 


»4 j g \ t II Bj_&LLB (^I-Bj-aLUII eJJb . 4~^, ,,i3a ^SLaJl 

4JU>. j_& Science . pJL*JI ^jlS lil 4 j! JjjBj UjUuj Us^Ux-Jj 

L^j jS*j3 ^pil c^e_JI ^.ALiaj cjL^JaJilj j-jUjJIj JplJL^Jl constellation 
jlj-SVI p A 4_JL>J! 0 Jl_& c.UltJ 1 uj A J 1 JlA 4_uJl*JI dlUjJ_U 

yC. j-Ia-xJl ^y ,aju JujL5£j pl*Jt ^)l JlJ-C p_AJi£>. jJI 

I—o_S^ 1 j_& ^ ir. p±*J1 p>■ vB~4 .llII j p^j» i <i p^i mi 4 jl p ^ L>j 

4_j_jj_>JI CjLal ^ r <iV' 1 g j 4 pSI^pJ 4_j_al_u_} 4jlj_A (j^J^jJJ.1 yu-i t _£^J 
JjJSj US-B^h f11 dJufc . £)UjJI ^_a c^CJ »1 gitU 

dJJj jjgfcn O-LdU. 1 tjy IlJI cJ&j^JaJ! 4JLgj>- jl CjUjjlII jl CjLjj♦ tsi flj 4 _o*Lj 
. 4_jjLj 4_p-Lj ( j J o CjLoL^uVI 

pJU. pi ^ i m| ^ic (j-g^JI J^Uu ^LU U p-JU pL$_<_uU 

jl 4 _jj-Uj jj_^_la_j O-LsLvf tjr l]l CjLjju^i]I 4JUvj 1 gjj.tMI £j| US i4_ilc. 

\ 4_J^_Ia_J IjJ ‘" 'J $ UT ^ " 11 L^jI j-lUi i^yC. 4_t_UL>3 4 J g I f. BjS_£ 

Lg-&^jl : (j-y_u_u_uj ^ClcvLu pIL^j (j^UuVI Ijufc pl*JI j^jj.4-9 .4_BiHit_c 

(J-^J lS' (_y^J pU!1 jj_Laj Lg J S ui) p^ > til jl I JljJl>* i—SLial ^yz ^jl 

CjL^!^>J! jl ^LfcjVlj 4JL^>* j-ixl^j jj_u U^LuIjj ttiiJj ^_i 

oLu^LUl 4 -lUaJ 1 cjUiJilj cjL^IjjJI ^1 Cic^uj 

CjI j) f Mill Lai . L-UjJZ C^J ^JJ ^LjlII ijr i^jJ-a 1*1 It mi (jLtill La-A 

4_jj) ♦ i^i tl (j_a 4_jI ^ I t tl JJ-Bj La^ Bj-p^VI 

J^T ^-La-OJ t4-Lg^lj3 4jj_u_u_a Cxjl^ jJ US' *JJ ^JjlII ^_UlII jjlSU-5 
CjUj-t-up OJ) 6 ^J-J CjIj) i? Mill IjjLus ^aJL*JI y>+jJ-a ^jLj Jj-Bj 

^lt-11 5j_u_u_a ( J_jj?e_*_uj U_La i_3Jl^JI (jlS U I jl BjUtS 

jl ljuju>- t 4 _Bjv^UI 4jgittl jlS^VIj CjLjj-UlII CL<jIS jJ US <?jj-Ui] 

^_L*JI 5j_u_u_a jj^.A jLlIc.Lj p ^ ^ . I ^jl^ 4 _BjL_u 1 CjLjjJ^Ju ^_lUj 

L)J 6 4- L a- lt -II jlSL^VIj CjL^JaJJI J 

pJUil ^jLj ULlj Jth" CjU_)V| jLjijL ^1 J)j3 2j_uS CjLjjji-us 

£;! jlSLflVlj CjLjjJaJil ^jUj| p_AJlJ J_>0 yS p^jlr. ^J^-t-aJI Ijjz q mjS s 
jJt yA jl S ^rL5c_4jiSjVI jlc t B mmSI ijy ILa-: ^Ua ^UIIS JJUuj 
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outfit 


(j _a <LlLa->. Cj Ij CjVK ui')l\ aIjI . S 4^LLaJ| ■ L jj (j- 4 Jjl 

L 4 JJ j] ^JLftJI £CJjL (j! JU-4 i ^yA oj-^ <01^1 _}L*_u_<_ul C-x^fcJ 4j t ^JL*J! 

(jrU ^u3 4 jJCjLaI g ( nj 4 L 4 _j^£Ijj ojjLjj ^JLjlII 3jj i k a ^3 

LaJu£. 4_a^* CjL>j_LtfD J oJJb £j^jp,\ 4_cLa^>* (j I I JlA lJuId! . jL-Tj 

4_3jL_o]I jX<?f 1 CjIjLjj ((^1c» j_A La j. u .4-1 «.ljl lJJLuJI CjIj3 CjjJ^j 
( _ r -3 Lfl CjJuwj jJ> 0jufc)> o^>.jJJl! 4^.Laj>. £)l Jj 9 jl .«^JL V»jj& La£. 
CjI Jl-A1 mi a i I 4 L11» j^IL>JLl jl Qj a <>>U jl CjLjSJJ JuJl>*j aIjJ 3j-J->- 

L^LlqLujlj LlL3j_*_ 4 jLjj La <(^LL^>I» j! «cjL1j^-» ^a-<-uj <jl ^>Laj 

4-lSL-l.a 1—LjjJI Cj'j, ♦ < ii jl «4-uJ)" > m'v- jJLJI)) aLlajSLII 4_j^_Lj jl ^Lj_a j L mij t 

L$J Cu_)L^ CjLjJajJI tiJJj (j I ^_<_ul ^yi.J)J_A (jLL 4jjlj^>Jl 

1—ljLjj L i 4 j a L tl 1 ^ i^LcaL. (jyjS (J-aj V 4 AjLf. 3 jIomi 

4jaL. eliLjJaj CxjI^ ^j-u-aVL ^LLJ! CjLj_L_l£ .^j_JI L$j Jl^L ( j r lll 4_j_a 1*JI 
j_*L ^ <jl^Vl cILLlj cJ.Lt jjJiJIj Cj\Z1 \j ok^ 1 S"“^> 

L-Ajj^Io Cjj_cuj 4_u^L>. i_3jjJj Lj, t^r, ( jr 3 CjLj_L_J' 

4_uJl*JI cjLjJklll (jjc. JL3 j 4jjJa_Lll 0jjt> c-<->.j-A-> . L^j jL-Vlj 

^Jl_a JJuL t jlL_bl cjL^- U mi jl LaLaj t jl cj^L_lcJ-L cLL [&\ 4_3jL^JI 

^LJLc jL Lj jlIIj i^lj_<_aj «:!j_<_u LJ. I 1 f 4 i t. ^.L. jlL" | ^jSLaj ^ISL»V1 

JlL t J^e-J L&j,j <^i a (jx. jJ V 4 -l^-Lc. Oj^Ju (jj)~t i miIj jl 4j^Ja_a 

. 4_Jj-tTa-L»J I jj L jJ I j 11 j_3jjJij 

C-uLuzj jJL t(jj^ L^ <>JlA 4 K mi aI! Juu JL>- 4jI ^ jr L tijllAj 

J J LI ,,,I L^jLj 4jL_u_>- jj_A CuJjL>JI j ^ 3tl L^jvjJa 4-u^m CjI Jl3jjl1I 

1 I A \ c, L^j JlLLj (J5-3J1 4jLLJI ^-^LUI jj-AJ (jl ^jSLaII ^j-A 4 jL 

L-aL_uJt L^J Ami) CjUj-LJI J j.jLL-uVL Cj L 1jL»J j-lL L-u I J-^LII 

OjJb ijr £ ^LH ^-L. L^jLj OdjVl CjI JlOJJCA ^ < II 1 L& Lt LaI JlSIuLAJ 

4_j JlLLj La (jIojLju jlSLt 4JL^>- ^ ^jJLj! QjSL 4JL>JI 

ju>Jj_j IjjlLLj ^jl ^JjlII o^LjJJ.1 (j^-ajj JJj LlaJL. ^j_JI 

^LuJI ^j-^- cr^J ♦ (^IjJL jjjL.1 jlj ^ ^4^^ crciULaJI ^jjjLpJI 




\all pJLaJI 6 jitlB 


j) a < ~ ^ c \\j \ 4-jJL^-c LojL£^ ^JLaJI 5j_u_u-c III V jLpJl I jl& <j 1 

• 6-pl ^l>W 

(jljUA 4_aL& (JjJL l_4^-dtJjL>. <-dj)^ Mitlj CjLjj * <«MI dJJj aljl 

Sjjlll tiJJj tj\ ^ ^cjJI Lp \£. historiographic revolution 4 jL_Jjj>j 

J-l 1—< j-i-J ^JL*JLI Lblj l*n m<4 1*h m»j 1 g\ 1^-a (JjJ 

L^J^LL !jja ^jjjjLseJ 3j£ j t- L a 4JLu_ul-| JuJu>. Lse^j (jj-se-^-u l j) a1 *J JUlC. 

ciilj <—3J $"( • n") (jl j-j-C ( j-«J ^JLjlJI CujJlx CjIjjJoj »1 i^i3" i „\ 

CjLaL^uVI jL^IoJ VJljJ 3 «^ltlt 4_u-oL>JI jtjj} 3jj)j-JaJL 4i1 < mV! 

La ( _ jr Lc. ^-LJI 3j_u_u_a ^Jl 3 <1 , „tl ^LoJjlII 1^41 />%T 

CL9 6 U^LjJ-ll Lblj-fiUU 4 _lo^IjJ1I1 4_u-^L>JI (jr Jt £JlAj-^_jJI 4_lLc jjfc 
L^j 4_t-a_L«J 1 a1*JI 4_jlj_lL 4_<_ulj.i a^LoTlaI 

tiJJi ^JLaJI 4jxaLu_aj IjuJl>«j JjL5t_a j. <^r. 

4^^Ll j^JLi ^Jl*JJ £\^j£XI 4-ifu-uI Jlaj ^j-oL_oVI Ijufc ^Lc.^ .^jLajJI 

jI£^Lj 4^^Lc Jj ci*j joJI ^JL*JL j_lLJL>. L^j 9- Lv jlSL^VI 

(jI/Lc (^jJI Oj ts>c, J>j) <.<ij (^jJI ^L*JI j\ 3tl jLu 4_*_uiajj 4J ^jJj-usLlI.1 

4j^Laj ^Jjul Jiil 4jJuL_uI £>£■ ^Lla < .Tn . 4_t^ 

^j-a-a 3j_ifoLua 4_tlc. jl 4J JLv^JI t4JL_al »1 ai»H 

4_<_ulj^ ^JLslII ^yjLjJ-a (Jjj cill j <>>4j . .. ! 4j Ijij3G 

(j-^-^Lj-a j-C 4_t^ l)J) mh»J t^c, »1 ai»H 

^L*JI j.K 311 jLu j^yC. 4JLal£jLa ^_«-uj CjLLLIuj -a 

Cjj_A>UI (j! Jlj_oj / j.*C At! CjLLLLj ^j_a «L> 34 Jl>.|j c__ljLv ^Jl»JI Jl,lo£ . 4_1£" 

^JL»JI 4 ♦ j <t^» 4 _<jjIj^ jjfc l!ij LlA ^L^J! ^_aVL^ ... I JlSLaj j^>-T c-<jL>. 
ciUJ ij j-^LaJI CjLLI mi ) ^j_a ' <—<_jI4_<_uIj^ clL Jl£j 4_jjvL q _a JJl 5e_a 
^j^Lj J^Vj 4K ^LtJI aLuj ^^JLLl jJI jW^! ^ 

. d"L i_dJ j> 4 _jlj_lL ^j-C Juul 4lal£jLa 

^5tll! I JlA ^aJL*JI 4 _<jj!jJ C.<_qj Lil 4_j I J)iL> /11 | JlA jj_a 

^jLllIlj 4-tSLL^u>i£JI CjLjjIjjJI c j^. LaLa-» 4 3h V a QjfiuLut 4_<jjljjJI o\£ 

^llLa uLkjw^Lj . jj_a oljuil ^oj^LJ' WtJ^! (Pll 4 j jLLallJI 

j. h r tl CjL^>.j ^jjLu J-oHaj CjjI^ ^jJLstil jj-a ^lc. ^! jji^J Jj>.lj-a (jI 
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(j-u^LuJI jl £jj_uaJl 4 tj'*'*? JlClu Ju9j a ♦ j. L> 11 ^Jj5♦ 11 

. aLjjIuVI 4jlj_lL^j 43j_*_a LjJlj^jj ^LaVI ^1\ ^1*JI 4JLae J U Ju ^jJ! juk l_$_Lu 
4_CjLuauJ,l Atl u-ukl JlII jl jJa-LlI CjL^>.j ^£. Luk J^Jj j)l u-uaejj 
jjk 4 jjX. 5.II i-ukl JlII (j \j J^all (j-u_d-3 tj_u£ Jl>* «4j a!t,» a~»» dul£ 

^jrJj L»JuU>» CxjI^ L^l jl tciJJj JI 4u_uj jJJ t? Juk 4 -jJl^. j_U_aJ j^ill l_Liw 
(jl£^ La .^JLftJI a ♦ j . U I Ltkjj) i«-n Ului^J ^>U1 Iju-A j J U ~j 1J g 1 c, La-g IA 

JJ>-I (jjj ^_$J_A 1 U-%. jl J-tfu^ I jl 4 j^£L 3 4_t_ujjLA (Jr1_J 3j-^ 

JLslJLI c-^u1J1a>U 1 jjj-salJI jt 4incommensurable (4_1^L^1 a^U!) 3jiki]l Jj 
5jukLtfu.il (jl ^_ut_uD . jjuuajJI lillj J-AJ 4 3 j 1 bnj ^aJL*J 1 <j I L-uaeJ Luiu^j 

-4ja 1»I1 Cjljj-uauJlj jlSf^Vl 4 » < ub> Juju ^Jla ^1 £)1 JJuao ^j\ILj_a1*J1 4j^_3ej]1j 
j)l 1 a^I ^ 4_j^cuJlj 5JukLtfu.ll (J^^3“(J-°Lt_uVLj ^Luk ^ Vl^ 
^j-jJuk j-^1 ju ^ylc, 4_*ls jZLa 4jLjjJ^jj II LajL^j ^Jl*JI 4 »j«to IJ J->u 
Juju ^-LaluTt^l ujLcj £j \.jla (jr^ »LaJL«-!1 4jlLa->. ^juij Juiis ♦ J^claj-tfuJ 1 

La (J-aj ^ aLaJLlII jji*' Ju Lajj jl 4 j Jl^Lj ^ jJl ^1*J1 lju-A ^c. Juuil 
4_*_j_j_LaJ 4JLuaj Cu_a_j V La-a 4_btJjlj 4 j jLv. jl Lul j LuL>- ^aJjlII <j1 Ju_a ^jj 
^IsLu^V' c__uL>JI I juk jt c-UjJlII juuii*Jl 1 jukj . 4_> £)jju».tj ^jJl ^Ltil 
(jr _L*-j L<w^ jUL^ILa ^ 1» 11 aIuu ^yltj V JL>* 4 j! arbitrariness 

J_J_C ^JL*J1 ^J-UJLaJ (jl L)^-^ ^ ^jl-Aj^l ^j-A ( j_Aj ^ aLaIaJI (jA 4X.La^- 

^ aLaJLlII^ . 4u_uu2j ^i*Jl LLu JjLLajj (^jJl ^^ULu^.^/1 c_uL>J 1 1 juk 

L-5JLuuil i^yC. I4J J_A Jiituu-uj jl£L^ | 4_*Uu2J 4_*_AJ Vl ^JlaJ 1 (j J 5 j Uj V I jl 

4juiaj jl t^i»Jl l>J y£ (^Lo^^l c_uL>Jl £)l ^ju 4_^>- . L^j (Jj-laJjj 

^jl ^u-sttu Vj ^JL*J1 »LLu ^c_j_Lu V tJiLuJl jjji t 514.11 1 , ,.j ^jjl jl£L^Vl 

j>^uw .less consequential 5 jluL^ jt t4 Ajt^r, ^LLtil ^jLu 

(J-UiW I jjyJ-A VI i(J5^ I^JU l_A^-t?^-AJ_A j)J^U 4 j5j lUl 4u_uljJ j| u a !t . dcu 

L-UaeJ . 1 £ '\J Uj ^jil 4_!uu_uVl ^jJC. 5jJUt_A CjLjU. 1 ^Jjj (j I aLaJjlII 4x.La->* 
4_u_uLt_uVl 5 jU1 La *.t>JL^ 4ifu_ul 4_3tjislj 4_»L>.1 ^JjJ j)j^u 
(j ^u S ^Ajl_u 1 ^ * 5jL1I lIIIj a!j^>*1 4^^Lc Laj S ^aJLjlII L^_La Q^uj 

£)! is*ij 4_ITl<-uV 1 (_^-<k La S (jLt-tuVl ^uLulu>.V 1 5j-^>.| Lkjul 
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1*1 jVail pJLaJI 6jiblb 


L^Lul 


Jj1\ CjI_3_u1sIlII (jr Jt Laj SjIXI iliJj 4 » j iU> Jjj>. 


illLuk S 4 !*< t nVl iliJj (_«t (iLu jLjejIj 3jLU 4_*_j_lL> 4^jla JjwV 

pjJL*JI 4 In mVI ^JlA Jit 4^t_L^lj CjLjLvI JLx 4jI 

iliLa]jJJ 3jjlj CjLjLvVI illij Jl^oj <p- i 3~tl £j| jo_c I Juju Ud t~>*U3 

(jj) <<o <<-vV~h < » jJI 4uJLLaJI ( nj Ju 4_uj|jjJI ^_aI_Loj 4-l^-UJ' 
oj ufc 4 _j_^JjlII cjLaJJJLlj 4_<_uIj jJI 2 _aI_Lo (jVj jl p>L*JI £y* 

Ljl_Ua_SJ 3jJu>J»! CjLjLv^/I illij (jL3 Jljju Jl>. ^Jl 4_3_jj9Jj 4_ajL-o pjlaJI 
1 U ♦ <>> pjJL*JI (jJjLua (jyS (j\ <<o i<oV~ U 4 j\ U11 tjJb ju (jJjfcJ pl*JI 

ilLLj 3 j U ,,, Lr lc. Jj| ii j 1 4 I » I j -|fl j^ ^JLl Ijuu^ 

4^j^jJI JJl>*j ^1 L^j! (j_« (jLaj iS^ Lr^ p^-*-l' LLus_3J 3jjL>J,l CjLjLw^M 

^ A> L*jJj 4_o*U (j-4 pjJL*JI (jy£ <ilfa5fc-JI CjI lj_Laj>- I (jI c_xJt j 

CjL_u1j jJl_3 . 4_ulj 4 _l>.Lj (JU3 L^LJIa^j CjL^jVI 3j-4J <j-u L3j L^jj_ud ( JT i^ (jyJ-J! 
strenuous 4-Jj m4j 4 3 Aj-a CjVjL^-* Cr -L*_ll I j_$_> 4_j_$l*JI CjUtjVI j 

jl 3jJu>JJ CjIjj_ju2uJ 1 p_jjlj (jl (^lc LfcjL^>.lj 4 .U>fl c^l <_a ,.\t n" 

«^ I»II 4 i^i i^i ViU 4 u_u!jJlI! £y* La„v « i ^Jl cjIjLLs^/I 

Cj 1_3_j_j_Ls3J I j CjLsljVI CujI^ 131 Lc JL>- 4 jI c. 4_t^ illj*\ rM ^j-a I j_lc 
CjIjLLdVI ilULj {j-C. J[j j td4J ji < in jl ^33 (jl I4J (jSL^-j 4j^UH 

Cu->L>JI (j_C ^ < II 4_ua_uajtI(J, I 4_t_uljjJI ^_aLo3 L^_i1dj_3j 

iiU3 L« 4j| j^JJLI tj-A Uj12 

jjisj j3lj 4 _?£_uj 4J j)j^3 (jl ijr ^jJ l_lII ^j_c 4 jL^ I( jy jaL.Lk:.VI 

(^jJI ^JLjlII j-Aj-normal science ^ ^ \ »Jl Ual mi *<U . — ^JL»JI 

jij) (J^ ^3 j ci<j^- i J' ^j_oL_oi 4jij ^^toL ujj (J^* »L^_L<JI 4 J j 

cjl^.L^e_Lll j)_c '4"♦ j <Uj (j^£U! (j^b^ju ^U1*JI (jl ^jL3-« 


er-IJ ^JLpjj ^LJ_*JI ill— i-u-^j ^4 ^. 3jl_g_j» (jj^o (j-^j i^l (^ 1^ 33 -^ j 


(jj ■ <1 j ill 13 p ^ ‘C ... 1 (jr^* 4 «J lUII p > s~T\ ^lijJI 

»pL«Vl (_^JJ p I * IL ^4 J ~ Jl^ jj_«I ^j-C (jjjiaijj LjLo^I i_j! 

normal .«(^jL*J1 p 1 ♦ 11» SjLxc (jj^ L« (jl (Jj-^-» (J^j->*l 3 jLju 
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6-03l=> 


<xlc. 4-> Ci i mi <tl ^UJL»JI (^jJI ^JL*J! ^j_a (JaLtlu-dl t jl&^ 

fUbj-ua-C. ^ j_j_*iuj jj) ijf-A j i^ir. ^.LLLc j_3l Ju I3U Lai 
j—u^LI 4 _j ^jjJl>.Lj ^3 3jju5 c_a CjLLwI IjJl».j 4_*_>.j_a t_dJ3 

(jj-SLU <<o~ t- < mi -a- 1 j yiJI 4-ua-UJ' LLiaJiilj JjL_uJ,I 

^L*JL cL$JL*J1 < ma~ t Lia La£ (((^jLlII ^Jl*J 1 » j_& !31 I jla . 4~» < nloj 

^-^JLj-cl uLul> ^-1-c. (j^SL La Ij-LS" 4_Lc i^if, i j-<-uj ^jJI 

t__<jlj->JI lLUj (jl ^-AjLllcI L^j4 _aI_A ^JjI < n a jl 1 

^>_aVI .4_Lc Jljj 4j £)jJu>.Lj ^Ji!l ^LlII 4jlj_lL <_ < <<>1—c3 V JjLjJlI jl 

( nj La-4 »1 aL fl 13*j ^UJI <__<_} IedL Cxjl^ Lj 4j I j_A I3J L_A 

La lj.u£La . ^LaVI ^JL*JI 4JLtc 4j4&l cal3 «^jLlII ^LH» 

4_aLa CjLcIjljJj Bj^ T l l a IjlSLal ^Lti! ^JL*U > «jLa-A ^ L aMI <j »iaL 
1 *■j 3 j ^iJI 4 _aL^JI jj_u_<_uVI JJl^j 3 Jlj JuvJI CjLc.1 JljVIJ dlL ^jV 

£)_a aLa-L-JI 4_>.^L jj >^1 3^£La * 4 j ^£>Lu.a3j JlII ^qJLJl 

<<o~ £_a <_ < ( mLlu V 4_j I jj^JL 4_i3 c.>I <_JyLaJ I I j I ^-^j1 i ii^ 

. ^_<4>JlJ t£. ^JLsfcJI ^.Lj 1 a j 3j ^1 JlcI j_ 3JI till 3 (j I jLlLc. L a * j > L U 
^yJLc fjj U r j «^jL»JI ^JL*JI» JJi LILL ^L^L ^ JL>J1 (j! j^c. 

^Jl*JI» 1 ^ i'-^j 3 < CjLL_iiaa]!J *d *j .La t4 _lLuo LjllCI Ul)L> 

Bj^LyU jL£_^V!j cjLcIjl_jVI ciii j ^.< 4 Ub ^ji ^^-4 j ^ 4 >..3^«^^L»J 1 
jJjL-uJ! ^JL»JI jLLI 1 ^I'v (j^j~uu 4 JKLJL 0 LLp. 1 Ij-Lj jlBJI^ . juVI 

t^jL-Sfc-TLJj ^JL*J! ciJJB ^y-lc. 4 _u^jl!L_u_ 4 i_iLI3 j-c (J-Lj 4JI j 

tiJLLA l£LH * 1^1^- (jljo-4 (jjls £y\ i<~\11 »1 gUtl 

((^^LlII ^LlH» jLLi Ip j ^ ^ 

jl 3Ll (jio c-'-iBtj JloJj . B^LaSLj 41 ^r. $:lj| ( yc. j-sz-iu 43^1^ mi aj 

cj^\£ J1 la Cr Aj (jy>- yll ca^Liixll yj ^ J-^j jL^>* 

. JljLoJI CLcSbjJt jLLI (jX. 4 jvjL>. jl 33Li j-lL*j La LJLc 

mi 1,1 ^IaJI ))^ (^i3j La lj_u£" 4 jI j_A 131 

*LLj ^ L /tl 3 jLc.I L^>-tj ^-j-u^j 33LUI cjVL>JI iiLL (jl Laj 
^ lj-13 ^j! Lo 4_j| (Jj-j Ijl^-Aj . 1 ^ J ir, y<il 4 mi mij «(^^LlII ^JL*JI» 
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1*1 jVail pJLsdl 6jitLb 


1I Jl_U (jy 3_>. (((^jLjlII )) 1 C_XJJ?CJ V (Jyllil 1*^ .>>♦! ! 

4_3JLl^_c m i (iI jsLiUc.Ij 3 Jljjl>. cjIjj_^ 3 ji_?ejl g.UL lI' ^lc. I jujo. 

CjJl>»j *<(4j gl»tl Bjjiil» 1 ^jlf (jiiaj Lo CjJl>o LlA »^UIf 

. 3 Jlj JlJ>. 1 ^j.U-UJ I I 4-LuL> 3 4 J 3 I f. j-u-mV ^_&cVj £ Lg-L<J 1 LajCc. 

ji j >m33 4jL3_j_lL^jj ^JLjlII» LsJlIc 4jI <Jj_3j 3jLlaj 

j-jfclj-taJI dlj ^c-^lj-J 4jjLLaJI Cj^A^ miIJ (j-saAJ j! j-<kl^li-JI 
4_*j>.Ij_4 4j1 3j«U3j ^JLlII »1 gUlt L^jJl>*jj 

VI Ljj . f ^ g lr Ig jlf , ^j-3j ^ylll ^^^^uVl 

U ^ a^pUll fd*JI» l_4_ik. <^b tPlI JL^Ij£JI 4_p*}L-s <> OjgLiLu *ULlJI 
^Lcuil ^jV^j j r.< njj pUH 3 Jljjl>- 1 mi>mI Ijjj-uaUj VI '<& 

^1 «^_iLc. ^lr.» 4i3Jjl 0 Jufc . Qj£^j-uz diljj-ualLl ljujL>» *Vj (^jLjlII pltH 
, <(4j^I♦ II 3jj!til)) LaI 4 1 tit (_^-II (jy-& J^>> 

C<_jJljv ^y-jJI CjLaLll^Vlj CjIj^_L^ 3JI JliU ^J-L-u-u J_>- 

IjLoj iCiljji]| j^iJI IJufc ^j-* 5 L^l ^UVI ^1 4 j c.<jt£j>j ^LlII ^jlju-o 

4jjlj^ V CjLsI mm^Ij CjVjLslaj L u j->j^ CjLjJ^j (j! ^ Mir. 

CjJu>o ^1 4_u^ 1*JI CiljjlJI ci.Llj 4 JIL 0 T j-l£. ^jjLlAjI 4-Lu-gjj 
Lo ^^1^3 <>JlA 4-l^-UJ I Cjljjill (j I I JlA Juu t LlUJ 

J) I V3 V ^jj>.VI ^JjlII CxjI^ (jlj 4_uLjj_uaJI ^^i*JI ^jl Jlj-o 

IjJJl_lL_uIj (jjtz 3jH3J Cj^L_u 4jj_liij f\ glttl Jlu .JL>JI 4ji t uIoj I 4 I 4 

3jj_j j 1 4-j^ qLl-JI ^j-C ijrJ-C-j • 1^ ir. 4 3l33r a 3 JljJl>» 4jjJoj L^j 

4_UL<_uVI 4ju_l^ _iJ l_>o^ 4_p-L3 ^j_a jijSJI ^Jl 3JuJl>. 3jJij < _<_>•jTu-uj 4j 3 If. 

0 Jl_& J_^ 4— ljv Lj (j-c 4 ♦jiUll Lfc^>.j_Laj »1 ^Ull ^Hil 

J t^ ) \ I i " \ \ Q 4_l33jL*_4J ^I)1_3j I ^ J 1 • Lcj ^^31 »^» -^W 11 

CjIj^LII 4_ufcLo (_^tJI CjI 4 < nil ^_ ;r A 3jujL>JI CjLjjJalllj jl^LbVI 

.4-uOxJI 

L a Jj-3j I j^jIII J^eltJI CjI 4 1 0 ^1 

j! 4_oj-j>JI CjIjL^uVI I Jlj! cillj (jr LX i Vj » L^jT t^J^I J- 56 -^! 

£>£. 4-l^-A 1 ^jJjlII qj* (jlJ l_o 3 4_t^j_3JI 4j^ltll CjljjiaTJI 
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oust? 


. jo I JjLLaJJ I 43 j-^_ui <>JVI ^le j^ju Lg_g La^_lc 

4jjJi-tJl <je 4 jjjj jI 4-ig.Al J23 V Maxwell Jj^uSLo L^j gL>. I cjV_iL*J,La 
(jiaju i_L>L>. (J _g U4J 4_uajL*_g ciJLufc cLl^j L^j gL>. (^ylll 4_t_u_u_<Jt 

cjLj^-IaJJlj diljL^LluV! ^jl jj mi ) (jt til c_-<j?ej .^ gLglA.fl 

4 gjfc>» ft CjL^ h lit (je 4 jg Al (J-33 V ^jIaJI (j_g ^ic i^£\ j)1 Ju_g !^£i 4_^^_cil 
4 _u>.Lj ^j_gj 4 _j_^vLj j)_g *jjU ~j ^JL*Jt ^cjjLj La La 1 A L> • / a ^JSLduJ ^^jlll 
Cjtjl£b^flj CjL^_L_lH 4j>Jjj La tj_u£ 4 j 1 ^ylc. dllj£ JuJuiillt <-_*J5 ej 
^ gJLc lJuLj La t^-uSLa ♦ jr\ i<~\ gl alt It (J_l 3 ^j-g 4_u^jL*_a 3jujL>Jt 

(j|ji_j_g ^ I ^ JjLLaJlj jI 3jljJl». 4jj_Lj lLILlA (jt aL o-LaJ t (j-o 

Ljj-£i Lg^ t U j > n t i <- m > mI tillij 4 4_ti j_A ^jJI O j^ - lIIj 4_<jjtjjJt 

i^JL»Jt I ^ jt^ ^.j_oj ^Hlt u < t )>U LjJl>o JSLcuJ JlaTlI t t JlA (jI j_Aj 
^JL*JI)) JlC.1 _}Jl$jj 4-2111 £jejj 3jujL>JI jlSLajLI ^Jmllt I JlA (jL JjS jl 
4uej_2Jt CjLj_L_Jt^ CjL aLjaT^Vt ^yTcrv- <G| J-) (jit LlA j)_a 4 JljLuiJI ((^jL*Jt 

V L^jIj 4_jjjJjj 4_aL a tliLjJij (jr Jt ^ jJjlII <j_g ^gie ^I (j|ju-g 3juJ_>JI 

L$il Jj-oX J-^>Lv J j L^jj^ (_^L. ajji V L$jl l^e JLSj <jf j>fLgj 

3 JlJ J_>Jt 4 _j^.j_3JI CjLj_L_lJI_£ .^JLaJI ^jjjL_a ^j_a ^_<_uj 1 (jjjixa Cl>j ^£j_L_u 

JaLtUltj jJi_Lllj cieSfe-Jt 3^ Let gl gt»lt c_LL>- jya LAjjJlJ (jr Jt i^jq. jfi t m3 <?JlA 
Lai < nit L^Iajvj /a-AjlS^I c__<_uji 3 a Let p (jj tr ^j_>o j ^JljlII (jtji_j_a 

. 4-lI^ 3 ♦ aj 

4jlL»L 4 _lcL<jJlj ^ujj3j-(j^ 4 j (JLi La^j-lit jjj-saUlt IjlA (jyi^- aLa ^JL*Jt 
4_jJLa_ej . JljJljv. ^^^Jt t Ju I 4 _j ^Juj 4_ut4^1^ JjLuj 4-iL>>t a 3jjlaj 
4 j t a C, Ci i m jI 3 JuJl>» Cj'jj) i gl gt»lt ^gJL*Jt ^jj 3~H 3aLet 

4_j_ji_e (jA_J ^33 (jI L4] ^j£Lgj Vj 4 Jo .tj _ij_a 4 _jlj_u-o C* < m jI 441^ > n 

CjLjj_u3 ^ \ * It (^ojja C<4}[o (jt-(jj^ Jj-3j Lg^-til jLa . LALteDj 

(jV clUij 4 J g t c. 3jj_j Ijuv (J-Laa (j-gj JljJu>*j ^jVjLt_g 
j)_g JljvIj Jjj_a 4-3t-u.ua jya C«-4.<i-J L^jVj t 4 _jjvL ^j_g 4u-gLuJ 4ulge 4-tlgjtJt 
(j^Lgj ^ .4uJij 4_p-L jj-g 4JLJj ^jj (jru ^uj (jl (jSLc^ V L^jVj *4_uIj 4_p-L 
^JLjlH (jt^L a CjJjv ^t (jj-uijlJ lII (jl lit 1*3^ j-gj 

^JL*Jt (j! Ju-a jjJu ^yllt Catj3jJllj CjI Jl>.V1 4_uL> ^je ^?j)j_*_g j)L^ jJ Lg^ 


221 




1*1 jVail pJLaJI 6jJtlb 


♦ 4^j 1 r~n"( a Sjj />.r 
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. 4 ♦ JJl—> T1 J[^SJI q-II-qdqC. VI *L«Ju3 Ju£. (_£j jJI t_<jfejJ.I JiLoJ t j-a ql£j-q_p.Vl 

V ^jJI <^Lud\ qjSLII 3j£Lflj qi»TqA ^ j)t->»«i jlql qJj LufcSjLiVI j.uL>ij till j£j 

Ju^_$JJ) . tills Jlc t_<jfcJu j-lu£. £jL-uJI q^-2JI 4 a 1 <i^la q^ (~il q-° jJkj-CJjlSLi-* ql il 4 _l3 

q^ l^J Utm il ql^. fj2j V ^Jl£. q4 tllldJJ-a -Sj-^-J ql q-^i >>dAj £>t>? oA oli (I) 

qjJll 4jr is Cj!j_« £_u_u Mondino jJjjjj-a t_jL£ tq »*» *—>1^ d r !■ t-* q| VI id_u_ulj jJI 
<_j 1 " ^ 11 tills ^J1 4 *" t nLi d 3~ r VI ^c>qj q_aV 1500 ^Lc. Lju-o-u-La qis j? 4_JLLajVI 4 _l*_«L>J I 

q£ tills Jla Jj3q .^jqjilll flc. q4 i^i^r>"U 4 tlUH ^JljI 4Jjljjj SjqJLo 4_u_uljJ S.sU£ 
t_jl£ tr<lgui l_4^ c«l^<■» qldl (jr^J IgtiiLib5j Johannes Ketham oAw A 1 Jl-4^.1 

U 4 _j^_ 3JI qjj_«jiVI Ct mijI i _ 7 HJI cjLjLhSJI (jf&j .Giacomo Berengario Carpi q_jql£ ^-Sq-qLsoq-u 

4_<uqd*.)) 4 _jI j-Lc. qr Ci <, . 1 qJI jjv j_La tilLUl ^Lfc t_ili£ j-Lta 4 jLs LlA q5iJ ql q-<-ud*-j (2) 

JoL_u j I a ^ jU>t- d_?r <^> <_ib5JI I jui tli Jljv I. The Crime of Claudius Ptolmy .«q ^j q-uqj iqi£ 

( _ r i-C »l_Li-q-uj.^..j.llr>j ^ I JijS R.D. Newton qjq_j_J . .S tllq-Jjq 4_ul^ qV till jq qG^-lxIlq qJq£LdJ,l 
'*'" ^ q ^ l^h tills I JllLujI data - ‘~ | l j ^ • M >—a^lTtjvLj-4l-Lcalj d-t^-uLmI jdLua-a 
. 4jLqJ^j q -'^ ■ ■■ G 


22^1 







juc.j 


. 1943 Js jJj 


4_ujjlII Cjjj_u 4j»_aL>. tjj* 4 flMiltf tl ^ < n4 <_j| jVI 
j-lh.u-'v Laj i 1975 Cjj_^5LII 4_*_<sL>* ^a ^JL*JI 



* 1969 


Lubjl 1 ^ < a 11979 ^Lc ^ • «4 -ijLsjl-A 4 jl-oL*. £h° 

. 1982 ^Ll 

( J? _3 jj-LaJJI 3j-5Ls» L^-La c—uSLII CjVLSJlI (j-o l*u£ 1-iJiC j-tHiJ * 

<j-oL>J.I LkjJu-^J 4 _jJ,L*J! 4^L3l]| 4-L?e-<a 4 -IllA »1 <<of. I Jl>.| * 

• i-jIjVIj ^)j_L3Jlj 241 3*1 It ^llojJl 



!»yi^ 


4JjL^-4 4_<_u IjJ 


^L?e_>. ^ < m'v ijr Lc. . j : <L*».j3 
LlA j 4 jUr, . J : 4 _*j>. 
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